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ADVERTISEMENT. 


Voi lately added to my Electrical A- 
| paratus, Models of all the Machines 
repreſented in the ſecond and third plates, 
which ] have reaſon to believe were never 
made for the like purpoſe before, and having 
obſerved that the Experiments made by theſe 
Models ſeemed to pleaſe thoſe who have ſeen 
them, I now publiſh an account of them; 
hoping . that others may copy them for their 

oon amuſement and that of their friends. 


Tf any one who is already acquainted with 
the various operations of Electricity conde- 
ſcends to read this fmall treatiſe, he will ſee 
that it is written chiefly for thoſe who ſcarce 
hnow how to make the common Electrical 

Experiments, or even know how to keep 4 
Machine in good order for that purpoſe.—: 
And if the following directions, and expla- 
nation of the Cauſes why the reſults of the 
operations are ſuch as we find them, be kindly 
received by ſuch perſons, my deſign will be 
fully anſwered, | 

| X | J. F. 


— . c „ * * 
= * 


STRONOMY explained upon Sir ISAAC 

NEW T ON's Principles, and made eaſy to thoſe 
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Tranfit; and an account of Mr. HORR O X's Obſervations - 
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per- . A New nn Oetavo. | 
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INTRODUCTION 


ELECTRICITY, 


4 „ 1. 


Q Eleftricity in general. 


HE term ELECTRICITY 18 
derived from na * che Greek 
name for amber, which 1 aſtus, 
about 300 years before Chriſt's birth, 
roma, to attract light bodies, ſuch as 
chaff and ꝓits of firaws ; but now it is 
extended to fignify the like power in 
all other bodies wherein it reſides. 


9415 i B 2. All 
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12. All bodies tiat we know of have 


more or lefs f He electric v in 
tem, which ſeems o lie dormant till 
ir be pur into, a&tion y xabbir ing, Zoe 


3C 30 


(11 1 
ee a, dark. ee apf ike 


O Hort tim! *I Mow 


$2 15 game bodies do freely admit this 
fluid, or fire, to paſs through their 
Pores, and others do not. che for- 
mer of theſe are called:Non-eledarics; or 
Conductons : and. of this fort are: all 
kinds of metals, liying creatures, War 
ter, and moiſt wood but metals; Are 
found to be the beſt of all eonductors. 
The latter, which do not admit the 
electric fluid to pats; through; their 
pores, are called Electric or Nonmcan- 
ductors and of this fort are glafs, wax, 
roſm, dry glue, baked wood, and ſilk. 
But if either of theſe be wetted with 


Water, the water that adheres to it 


will become a conductor. Gonfe- 
quently, when any body is ta be: uſed 
as a non- conductor, it ſhould be well 
wiped with a dry warm cloth, to clear 


it of damps, which, it may have con- 
| | tracted 
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tracted from the neg of the air, 
or from, people's breath. Wes 
ry "4. The q wantity c of electric 15 wh | 
0 y has lying dormant j in it, 
he ed its natural quantity; and this 
would always remain motionleſs and 
inviſible; if nothing diſturbed it. —— 
But when any more is forced into it, 
as fuppofe at one end, the whole is 
inſtantly put into motion thereby, and 
begins to be driven out at the other, 
if it can kind a paſſage as if a long 
narrow tube oper” ar both ends, be 
filled with bates, and laid down on 
level ground, the water will remain 
ut reſt in the tube; but, if a ſyringe | 
be filled with water, and fixed to either 
end of the tube, and then the piſton 
of the ſytlngee be puſhed inward, to 
force more water into the tube, the 
whole water in it is thereby/inftantly 
put into motion, and it een 
out at the other endꝙ. 
K 1. 7 adac of delle a — nt 47 
ee as the oper ends of tubes are Vee Water. 
iy & a > 
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ng che earth is the grand foufce of 
el et fire, and no additionar quan- 

ity tan be forced into any body bt 

1 tn the earch. If che bey bed free 
conductor, and Has 4 cottithvnicatidh 
with the earth by means of any other 
conducting ſubſtance, as metal, or 
4 table to the floor and Walls of 3 
room, and from thence to the earth, 
the electric fire will run as fa | from 
the conductor o the earth, A. 10 It is by 
any means driven into the Sehlde t | 
8 55 1 the com Uunlication between 

the earth and the conducting body de 
cut off by means of any non Conduct- 
or, ſome of the Acetic fre thay be 
forced into the conductor, by which 
ee it will have more than it na- 
tural quantity; and the ga om 
Which that additional quanti 


21008 
he leſs: hi 
23 55 ß en 5 


f re not of an elaſtic va 110 8 0 255 
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3-6, When any body has, more than 
its natural quantity of this. fire or 
fluid. ft. is faid 70 be cledrified po- 
tively, Or ut; and when! It A 
chan its natural quantity, it is ſaid to 


be electrified negatively, or minus. 2 
And gay be electrified either 


of theſe Ways by the common ma- 
. „g oi ooh mot ba, 00% 
mort þ v1 gen "bo ale ; are edle | 
either 45 t heſe ways, they repel each 
other; but if ſome be electriſied plus, 
and; others minus, they mutually at- 
tract: or, if one body be electriſied 
plus, and the other no way at all, they 
alſo attract each other. q 


br 5 If one body, as ſuppoſe a piece 
of metal, be kept for ſome time in an 
electrified ſtate, 57 means of the ma- 
bag and an un- electrified Ii ght 
hody, as ſuppoſe the down of a 2 

ther, be broug ht near the metal, the 
feather will be attracted to the metal, 


, electriſied thereby: on which it 
B 3 5 
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wil be immediately repelled there- 
fröm, and will not return to che 
metal again, till after it has touched 
fome unelectrified body that is of the 
Wo 8 . 15 atid depoſited its fire 
hereon; and then; if che diſtance be 
in fiat,” ab aboüt two or! Hire 
inches, it will return to the electrified 
metal as before, and be repelled from 


Hsftaunt galt 5 vo 
it again. t gait „ 


| 9. If a fine eigen Uwes belle“ to 
the down Gf a feather, and Allowed 
to hang down ward from it, ſo as al. 
moſt to touch the table or floor; and 
the feather be brought near the elee 
trified metal, it will be #ttrated by 
the metal, and eling thereto, as long 
as the metal is kept in an electrifie- 
ſtate. For then, as faſt as the feather 
receives the electric fire, that fire will 
ruf off by the thread to the table or 
flobr, ſo that the feather can retain no 
10 90 Ke than what! is equal to its ria- 
ryral quantity. But, if the thread be 


cut off cloſe by the? feather with a pair 
of 
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of. ſciſſars,.,the feather will then be 
inametiately electrified p , and repel 
led from the metal. 43 1628 18390 


51 40 21 1611 4hod beton 5mo! 
4 40. If a round piece of of mezal be elec 
trified, and any pointed piece of metal 
be held near it, the point will draw off 
the fire from the electriſied metal, if 


that which has the point be ſupported 
by any conducting ſubſtance. 


AS 


11. If the middle of a wire that is 
pointed at both ends, be fixed to a 
ſtick of wax, and either of the points 
be held near the metal which is kept 
in an electrified ſtate by the machine, 
that point will draw off the fire, from 
the metal, and the fire will run off 
from the other point into the air. 
This ſhews that metal points throw, off 
fire as well as they attract itz which is 
very remarkable, If this exper] 
- _ ny. . — TY 00 

e OI C25 Je Epen 
like a round ſpark on the, point f 8 
11 £ 1319 5 4 * Attr | 
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attracts, and be ſeen going off in the 
form of a cone Sound Ge cnet pains. 


F jet: 2 


1 "wt globe of metal be elec- 
ttified poſitively, it will retain the elee- 

tric fire for ſome conſiderable time. 
For the ſurrounding: air prev e 
accumulated fire from iſſuing 4o faſt 
from the globe as it otherwiſe would. 
If two globes of metal be hung by filk 
lines, or placed on wax, at about two 
fett from each other, and one globe 
be then electriied, and the other be 
Hung or placed near it; the former 
will ſoon loſe part of the electric vit- 
me, which will be drawn off by the 
latter; but the point of — ä 7— 
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SECTION II. 


© ti 1 11 ö 


buen e u. EleArical, Machine 


TY Wit. vv oe 
P 


Hkeledtrieal machine, mo&ly 
no in uſe, and as it is made 

in the greateſt perfection by Mr. a. 
ward Nuirna, Optician in Cornhill, Lons 
don, is repreſented by Fig. 1. of Plate. 
in which A is a glaſs globe, |B:the 
handle or winch that turns it, by means 
of ſome wheel-work within the braſs 
box C; and D is a cuſhion, covered 
with red bafil leather, for rubbing 
lightly againſt the globe. Theo en- 
ſhion is ſupported by a braſs ſpring E, 
and may be made to preſs more or leſs 
againſt the globe, by turning the ſcrew 
F forward or backward; G is the 
prime conductor, which is a braſs tube 
with a round hollow ball at each end, 
The braſs piece 7 is ſtuck into a hole 
ball G, and has ſeveral ſmall 
po of braſs or eel, with ſharp 


points, 


J 


foqt, N. The glaſs tube, being a 


nter, or hung by ſilk lines, the fire 
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points, which almoſt touch the globe. 

The barrel of the conductor ig put into 
the braſs ſocket a, (which may be 
done after taking off the ball G, and 
to this ſocket is joined the braſs ſoeket 
&. in which the upper end of the glaſs 
rube L is ſixed with cement, and the 
lower end is cemented into the wooden 


non: conductor, inſulates (as it were) 
the; prime conductor G H, by cutting 
off all conducting communication be- 
eween it and the earth. Hor, as the 


electric fire, comes from the earth to 


the machine, and is put into motion 


and action by the rubbing of the glaſs 


globe againſt the cuſhion, and this fire 
goes round with the globe to the 
points I, which attract it and carry it. 


t che prime conductor; if the con- 


ductor were not inſulated i in chis man- 


would run as faſt from it to the 
ground, as it received the fire, from the 


globe ; and then the whole machine 
_ * good for nothing. 


r 14. Theſe 


AGO PVECTRTOMTY). # 
1. Theſe are MN the parts of the 


electrifying machine itſelf : ch 
reſt to be here deſeribed are only the 
different parts of che apparatus belong. 


ing toit, fut making experiments. And 
note, That when any of theſe is uſed 
all the others ſhould be ſet at leaſt one 
foot from the machine. For, as the 
electric fire fpreads about to fome diſi 
tatice in the air, if any conducting 
fudſtunce be hear ay perſon or thing 
that is to be electrified, it will attract 
and carryoff part of the fire, and make 
the experiment the more tedious! and 
leſs ſucceſsful. +— So that, when ei- 
ther the balls O and P are uſed, or the 
crooked wire cd with the fly / hid, or 
the piece Q with the bells R, S, T, or 
the Plates X and 7, or the feather &. 

or cotton m, it muſt be uſed by itſelf 
after all the reſt are taken away 
And they are only put to the conduct 
or in this figure, to ſhe how each 1% 
to bẽ put therero by itſelf, when an 
experirtient is is to be an with it.. 


1d b:gow 


466-28 15. The 
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15. The holes in the prime conduc- 
tor, for receiving the ends of the wires 
N, cd, and the feather b, ſhould be well 
rounded off, and made ſmooth about 
their edges. For, if the edges are left 
ſharp; they will be of the ſame nature 
as points, in throwing off the electric 
fire; and this would ſpoil the experi- 
ments. I ſhall next deſcribe the 
different parts of the apparatus —.— 


ing to my electrical, machin 
which, thoſs in late 2. are end 
— —— I | 
SEV in hn dent (ano 255, 8 
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176. Ouud Pare tus little balls, mae 
of pfthl of elder, to which tlie 
ends of à fine linen thread (about er 
B inches long) are fixed. —When 
they are uſed, they are hung by the 
middle of the thread upon a' wire N, 
cloſe by a round ball of metal, which 
is fixed upon one end of the wire; and 
the other end is then ſtuck into a hole 
in the end G of the prime conductor 
GH. © 


_ +17. cd is a crooked wire (which 
muſt not be ſharp at the bended parts) 
to be ſtuck into a hole in the upper- 
_—_ Ro - moſt 
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moſt ſide of the prime/conductor-ball 
. The top of this wire muſt be ſharp 
above 4 ahd Vg made of 
ſmall braſs wire the ends of each arm 
next the center being fixed into a hraſs 
cap, which is to be put upon the point 
of the crooked wire; and the other 
ends of all the arms are bent one way, 
in an horizontal direction, and termi- 
nate in ſhar P, points. Each bended 
part e, % 8+ dhe i d muſt make a ſort 


of a right angle with the reſt, of the 
AFP 


between it and the/ center, and 
theſe, bendings muſt be roundiſh, not 
arp corners. When this fy 18 put 
vpon the top of the crooked wire c a, 
it hangs like a mariner's compaſs up- 
ehe pin that ſupports it. 


46, is a braſs hook fixed to end 


= of braſs, from which hang three 
bells, R, S, 7, with their clappers U 
anti 7 which are ſmall braſs balls. 
rhe, bells R and 7 axe h 1 
e the middle bell . 


OP | 


TO ELBOTRICITY,” of 
#lk line, and the elappers Mk 


'threads,—A metal chain, V, hangs 
from the middle bell, the lower part 
of this chain lies on the table (to 
which the electrical machine is fixed) 
ant a piece of ſilk cord w is tied to the 
lower end of the chain. 1 16 
, ie Mod Hh ECT off 4ts to zbits 
10. X'is a thin braſs plate, to de 
hung to the prime conductor by a- 
tal hook); and Vis another of the ſume 
ſort, but a little larger, to be plactd 
below it, A brafs' wire is fixed into 
the middle of the plate *, and 
moveable up or down in a braſs fork 
E, for raiſing or letting down the plate, 
which may be fixed at any proper 
height by means of the ſcrew 2: and 
the loweſt end of the ſocket may ei- 
ther be ſtuck into a hole in the woode 
foot M of the prime conduQtbr ag 
have à metal ſtand of its own, \ wh 
: = moſt uſual way 'For,' in nk. 

eriritents with it, no Matter 
wh hat part of the e6iidh "I 


20. 5 is a large et feather, 
ſuch as young ladies wear in their 
* Tha oF an x oſttich ne: beſt. | 


inn, i anal lock G is 
of which muſt be drawn out into a 
ſhort thread, and thereby fixed with 4 
bit of bees · war to any part of che un · 
dermoſt fide of the prime conductor, 
(any where between Land A would. 
be better than where it is repreſented) 
and then, before the experiment witn 
it be made, it ſhould be pulled out by 
8 the. hands into ſuch a lax ſtate, as that 
e different parts of it may only hang 
together by ſmall ſhreds,” and the 
loweſt part of it mould be drawn. out 
e RY, Wo, bi; 
"Wu To Fig 6.430 is. a 1 
iber end A being made blunt, and of 
ſuchau ſize as 10 80 either of; the round 
ban a the prime conductor, —__ 


O ELzcrn 101 T Y. 17 
of kither the ſtraight wire N, or the 
crooked wire cd; and the end __ 


be a ſharp Rn 

ET SF 2 af85 03+: $771 

28+ In Fig, + 41 is Aab e 
on the outſide; and lined on the infec 
with tinfoil to about two inches 
ſhort of its top. which is ſtopt with 
a thin cork, firſt dipt all over in melt- 
ed wax. A ftraight braſs wire is put 
down through the middleof the cork» 
quite to the lining which covers the 
inſide of the bottom ot tlie jar; and a 
i yo 2G fixed on the top of 5 
height as to touch the ball of the 
prime b when: the jar is ſet 
near enough to it on the table 
B is the diſcharger, which is made of 
ſtrong braſs wire, bent into the form 
of part of a circle; and has two braſs 
balls c and d fixed on its ends. N. B. 
The braſs ball on the tops of all the 
wires belonging to the ſeverab ja 
ought to be of equal height hen they 
1 upon a vowels Thel hinges: 

theſe 


« b 
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thgſe jars are, they are ſoſ much the 
better for cleftrical experiments. The 
caating and lining are generally fixed 
to them with thick. arch, or.,book; 
hinder's paſte; but I nd that chick 
varniſh, ſuch as is uſed by coachma 
kers, does better for that purpoſę 
and, dries; eee the 
other does not > oyri9d Ho bodchrt 54 
ii doom o Art 7 bag 
244. In Fig. 3. Ais juſt ſuch 2 jar as 
the one above deſcribed; only it has 
an additional - e into che 
form of a ring. ſo as toit the outfidej 
and remain. on any. part of the coating 
over which: it is placed; With a braſs 
ball Dom its top, of equal height 
with che ball & from the table - 
is a bit of cork, cut into che form fn 
ſpider, with legs of linen thread, fixed 
into it by:drawing them through with 
aliſmall needle, and. then cut with 
ftiſſars to a proper length. It is hung 
by a fine ſilk / thread toutheſcieling:bi 
che. vom, and at ſuch a height above 
een touch the 
WO. balls. 
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hills C und D, if it be made to ſwing 
between tem. Before the . 
ere Pur t it) it muſt be put upon the 

of a witey and turned round and 
round in the flame of a candle, to burn 
off the roughneſs and ſharp edges 
whichithe' Knife had left on its fur“ 
fabe; and then the burnt parts muſt 
be rubbed off between a wet 0 | 
and thumb, to ſmooth it. 
| * 261 £ ao) 150] % N. 8. 17 

A In Fig. 4 A ig 4 his a 
ibn into the ſhape of à Florence 
flaſk; left open at the ſmall end a. A 
cork, through wich a ſmall hole has 
bern made by a red-hot iron wire, is 
cemented into this glaſs at the mouth 
asg and a narrow flip of thin bladder, 
that had been moiſtened before, is 
tied over the hole, by way of a valve; 
The-glaſs is then put under a receiver 
vn the air-· pump, and exhauſted of air: 
then taken out; and a braſs cap ai in 
which ſome hot ſealing · wax has been 
poured; is put on, over dhe valve, to 
eee . 


into 
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into the glaſs, The inſide en 
mut be perfectly clean and dry :, fer, 
here be any duſt or damp within 
it will: berof no ſe for: 27% Fps 
hv [Lily 3 55, n 3 211 10 405 


on pb DI WE 
5 + Fig. $4; is dhe arti cia 


12 with i its oy uri 1 Lia 
mahogany 


and ſhaped A 9 5 it vi 5 
houſe whigh 1s all 1 0 5 5 . 2 
FRE 1 9 Þ IG O 
2 Doug gh t 9 175 ee bara 
1 8 in wh ich Alg fixed the je 
r end of an, upright glaſs. 


H; in the upper end of 1 the 
1 7 of a crooked braſs wire g Ta 
FE and on the other e en of 


g Wire is fixed the ſmooth bra raſs bal 
above which ſome downy 1 = 


Py 1 


y H 15 hung around che Wire by 
PR wh 170 Which; 855 tied roün d 


| b ms 175 ead of the ſame tee. 
J 17 E 


dich a 125 chain b is 
ag by a hook on this Wire, 2 
u a hos the 
wie 1 e e 


N : 


r r —_ 


5 


Efe fir r. = 
fartheſt eld L öf the 1 prime conductor 

of thé electrical 5 and the 
_ Ebattll Ar I 18 fo placed, in making 
cis Expetimietir; chat che ball n on the 
top of its wire may touch that eiid Ar 
the conductor. A ſquare hole a 55 cd; 


2 Full 3 an inch deep An 
e arters vide, 15 1 made in 5 


4 85 A art 4 "Arid. les 142. with a 


ſt'; 

Cow ad 1 Fd 5 

ito the ne 1 ch 4 1 would 
our if 40 rt ed over toka 
C e 8 Jet fie this bo 

ai channel Fi a8 080 
8 1s th ick, fad feder 18 de 
0 en out agai in. And, in che fame 
T inane, th wires g d and 55 are fixed 


Ache 2 able board, the lower end df 
6 former being at no corner 4, 


Fl 1e 485 are 7 Ling the . 
latter at the op poſite c 115 
81 its i, 
N. ps t 


: oe T7, 7 has «brats be 
bis 


14 12 


1 
; 1205 1 0 EL 
| tyrnec up at the foitet wi i 
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forin bf a hook; on whith' one end of 
à metal chain i l is hooked, and tlie 
other end of che chain is put ound 
the bottom of the coated jar M. 
When the ſquare board N is put into 
the hole abe d in the way fepreſented 
in the figure, its diagonal wire 4 Ne 
has no connection with the wires ꝝ d 
and hh: but, if it be taken out, — 
turned a quarter round, and then put 
in again, the wire a Ne wilhbe in the 
poſition & Md; and then] its ends will 
touch the neareſt ends of both the 
other wires at d and 5, and che whole 
vrilh ſeem as if it were only one conti- 
nued wire, bent at the oppoſite cor; 
ners b and d. This was contrived 
by Dr. James Lind of Edinburgh; for 
verifying Dr. FRA LIx 's method of 
preſerving houſes by means of metal 
rodis, from damage by lightning, when 
it breaks upon them; the rads collect. 
ing the whole of the lightning into 
themſelves, and conducting it Naum | 
tefsly down into the ground. 


A \ 
* 
we I 43 4 „ * 27. 1 he 
4 - . a 
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10 87+, The, magical. picture, contrived 
by, Mr. Kinnerſley “, is made thus: 
* Having a large mezzotinto with. a 
Laue and glaſs, ſuppoſe of the 
KING, (God. preſerve him), take 
*.,qut the print, and cut a pannel out 
«of it, near two inches diſtant from 
the frame; all around. With thin 
* paſte,” or gum vater; fix the border 
that is cut off on the inſide of the 
*/\glaſs,/prefling\it ſmoeth and cloſe; 
then fill tp:the vacency/by gilding 
4 the glaſs, with leaf-gold or braſs; 
</Gild likewife the inner edge of the 

back of the frame all round, except 
the top part, and form a communis 
e cation between that gilding and the 
„ gilding behind the glaſs; then put 
ac iH the board; and that fide is fimifhs 
aged. Turn up the glaſs; and gild the 
1 forefide exactly over the back gild- 
„ing, and when it is dry, cover it, 

ny paſting on the Fanmel of the 

Ac 15 ihne NAS 23 vil oof 
5 3 Franklin's Letters, pag. ag. printed ĩn the * 

9. 
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5,pieure! that, aut outj ob. 
6 Farrking toe uing che correſpondent 
Ants of the border and pure 
| |}, tqgether,, by which the picture 
bar t 2, Piece, as at- farft,.< 
Apart is behind the glaſs, and Part 
ee Zim 7503 Au853d une 
10 Dt, 19187 ad AOLIOFMI © Of 
88. The tool. on which people: ave 
cleftrified. s,9.mabogany:badrds.fup- 
Ported by; four pillars lidl glaſs, 
each about half. ai foot at if 
they ere eight inches, in lengths it 
Agquld; be ſo much the better. The 
edges and corners of the boaxd;ought 
49. be well rounded o&,, and nothing 
about it left rough or ſharp. = heſe 
NH. apply electri icity for medical 
Purpoſes, ought to have a chair. with 
:&lals, Feet, eight inches long, for pa- 
gtients tg t! . m enen Ma 
(699k, 110 gg d hoo 101001 
8 to [9viw-1916v7 211 d (m9 191 id 
ni; a2-hf{hall now deſeribe, the, figures 
„n Rlatg , and 35 which are xepre- 
nentapions of ſome models of machines 


0191911 that 


| 
| 
| 
| 
| 


weigtnsb d Yetj/ as it is nt 
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chat L havtlately made; and, forthe 
asmuſeterwef thoſe Who attend my 


tears, Iiſet theſe models in motibn 
a Rca df electric fre. Tani 
onfelfed; they do not properly be. 
long to che elaſs of electrital exptri- 
ments, becauſe they might be put 
into motion by water, wind, or 
Unpleafing 
wc them moe by: electricity, per- 
haps ſome gentlemen who Have a 
changcal turn, and are provided with 
electrical machines, may like to copy 
mſe models, both for their on 
atuuſemeni 2nd that of their friends. 
Lan the wheels and trundle-heads 
are made of card - paper, the axles of 
[ eemmtion knitting wires, the trundle- 
Rives of wood; the frames (in which 
the ends ef the axles turn round) of 
thick braſs· Wire, and the fuppoftiiig 
foot of wood. The biggeſt wheel, 
which reſembles the water-wheel of a 
'eottithon'breaſitmily; is fly inches in 
dumeter; and all the reſt Uf the 
wheels nruch in the fame proportion 
elle thereto, 
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thereto, as the figures, repreſent them. 
The whole work is made ſo free, 
eaſy, and light, that a force equal ie 
one grain weight, acting on the great 
| wol Will Pat all 8 


ator} 5d. yl gebbabes 98007 
$:05:1567 HI fut 95! ol 
30. big · 1. | of Plate a. "or nlock-fou 
ſhewing the apparent diurnal motions 
of the:fun and moon, with the moonꝰs 
age and phaſes. A is the back of 
the diab plate (the face of which; 3s 
fhewrn by Fig. z.) B the horizontal 
boatd or foot that ſupports the whole: 
and C is the great wheel which: is 
turned by the electric ſtream, accord- 
ing to the order of the letters ab. On 
the axis of the great wheel is a trundle 
D. turning the contrate heel E, on 
hole axis is the trundle N turning 
two wheels Gand H; G having 39 
teeth; and H 5753. and theſe Are the 6 
only two wheels in which the numbers 
of teeth need be regarded, for all the 
uſe of the raſt is only ta put theſo two 
inimation. The axis of the wheel N 


th 0 18 
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10 a ſhert hollow ſocket, and the wires 
ais of G turns within it: the former 

of theſe carries a ſun round the dial- 
| e, ahd'thie' _— carries a moon 
round the ſame. If the ſun's motion 
round the dial plate be accountediay 
hours, the moon will not go round it 
in lefs than 24 hours 5o minutes 32 
ſeconds: for as 55 teeth are to 24 
hours, ſo ure 9 teeth to 24 hours 0 
minutes 34! ſeconds; which is very 
near the/ truth: for the moon in the 
heavens is 50 minutes ag ſèconds later 
in coming — denn 
than eee e } bas 

Oo nB '1 

The Face: of whe dal plate (8 g. ** 
has all the 24 hours upon it; and a 
point from the fun 8 ſerves for the 
index or hour-hand. In the middle 
ate two round plates, equal in ſize, 
one directly over the other, ſo that the 
lowelt is hid from fight by the upper 
moſt, in a front view. The fun & is a” 
part of the loweſt plate, and the moon 


Ws part of che uppermoſt; ſo that if 
9 theſe 
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tHe plates be turned Tini they 
ae fun and mb e e 

mi. rzke fun's plate ab u citch⸗ 
Lxpace all around, dibided into 29. 


4 — parts; which deu me tys Uf 
mch“ age” frond Chang 60 
change, „und appear Yee ely 
—_— am openmg 4s in the upper 


Plate: "ati{betiveen ttiat opening atid 
the center; is à bund Hole, through 
which the moon's different ph 
cen bn the under pl Ate g to 
Aullithe different —— Her 4g. 
Tue unclermöſt plate, RG carries 
the ſun, is fixed on the ena ae de 
tlie wheel H Fig. 1.) arid the upf 
moſt plate, which carries dle 8 
38 ic on the axis of the Wheel G10 
that the revolutions of theſe plates 
Jill b be juſt as different as the revolu- 
tions 173 their two wheels are ; vir. in 
he time the wheel that carries the ſiin 
aakes 29 2 revolutions, the * 
r 845 e "moon. will w ike only 
. this Will carry tlie por 0 U 
cer round dan! the ſun, RE 


hk 


| 
E 
| 
| 
| 
| 


ent phaſe of the moon will appear 
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a later in com- 
new Say n AD» N porno. 
day, than ſhe * e day be- 
fore: accounting each complete reyolue 
tion ab. the; fun to be 24, hours, wi b 
anc bo day and the x ni 
8⁰ oy Bac moon will go olf, and 
e m the ſun. to. the ſun again 
in:294; 0355 and nights, which is the 
zime.. between change and change. 
In each revolution of the fun a differ- 
eng day gt the moon's age Will be Sen 
through the opening ab. and a differ- 


Fenmnen che round hole. Wy "gg 
in 725 clockmaker how. ealy 3 
Frys abe bim to have ſuch an 


apparent diurnal motion, of the fun 


eee a 11 


110 


31. Fig. 3. of plate 2. 18 4 Kin bf 
Orrery, 1 ſhewing the earth's" g 


bo 0998 W% 
tion x paged 115 axis 1 24 urs, t] 


GJ 


fo 59 rom © char e to 
8e, 3 * all be 5 55 11 5 
e. t time, A ae hon ponfal _ 
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beard or ſtand of this machine, and 
Bis che great wheel, With it flontz or 
for the electric ffream wat 
upon, and turn the wheel according 
to the order of the letters 4c d. n 
ti axis of this Wheel 10 4 truddle ©, 
of 8 faves, for turning the wheel 5 


A of 59 1 which Will 35 once 
round in the time the great wheel 4 
ges 292 times round. A light hollow 
globe D, repreſenting che earth, wich 
its meridians, equator, tre , pol 

circles and poles, is put upon the wp 
of the atis of the great wheel A, and 


goes round a ſmall dial-plate „ of 24 
hours, in the time that the earth 'D 


turns round. And an ivory ball 7 is 


placed on the top of che axis of the 
wheel EH, half black Half white, to 


repreſent the moon; below which, on 
the: ſame axis is an index N, which 
goes round a ſmall plate 4 divided in- 


"yy equal parts, for the days of the 
moon's 
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on the ſame axis is an index E, which 
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mans mare cl change to change. 
80 that, in the time the 
wheel A, the earth D, and hour. in- 
der E, make 29 revolutions, the 
moon I and Hef index K make only a; 
and in chat time, by ſhewing herielf 
all round the obſervers, they ſee all 
different phaſes or appearances, 
e thoſe Mane real moon in the 
. Horch „He to M 
N. 104 19918 wal +££143 9133 111 101 


3. Fig. gt FE 2 model 


1 on its axis 


and D he fanning 1 5 on che 
top of the axis of the trundle.—I 
79 another mill (to be turned 
alſo by electricity) in which, inſtead 
ef the round plate D for the mill - 
tone; there is a horizontal wheel on; 
che axis of che trundle C with {pays 
oogs, Which turn two trundles placed. 
an its oppaſite ſides; and on che top 
of;;each of theſe trundle7s! axis i 
wund plate repreſenting a millſtones 


4 SIQOQTTE {0 
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ſo chat this model has all the working 
parts of a double pas rurning 
do millſtones. N. N 
Ki, sch Met 26 tow: 14 Jom, 
33. Fig. f. is an inſtrument chat . T 
have contrived for curing the tooth+ 
ach by means of an electrical ſhock ; 
and I never found it to Fail except 
when the tooth was very much ſpoil- 4 
ed and decayed: in which caſe, per- 
haps, drawing may be tlie only effec- 
tual cure. A is a flat ſquare piece 
of boxwood, about an inch broad, 
and a quarter of an inch thick: two 
longitudinal holes are made quite 
through it, near its oppoſite edges, 
through which the braſs wires abc 
and de are put while they are 
ſtraight; then fixed with ſealing wax, 
and bent as in the figure, ſo as to re- 
ceive the tooth and gum between 
their points e and /, which muſt not 
be made too ſharp, for fear of hurting 
tho — er two chains 
er "wn 


- * 


-- 


100 * JUGOATHYHI HA op 
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E and. þ mak, be hooked t the the 
ends of the wires. The method of 
uſing it will be ſhewn in the ziſt 
cperimen tt ts Ei 2. i. op 


+1001 oF A 101 5 7105 ova 


34, The: Plate III. is taken: | 
from. 2 model, of a. horizontal, winds. 
mill imat works chree pumps for rait 
ing, Water. mt was invented byran 
American farmer, /and ſent by him 
tg Dr. FRANKLIN/DOW in London, who: 
gave me ne leaye to copy it, as doing! ſo 
cop not any way: injure the inyens: 
J a has contrived his horizontal 
in, fuch,a manner that it will) 
am equally well by the wind, blows+ 
ing from any point of the compaſs. 
But, as ſuch a wheel would not have 
anſwered ſo well for my electrical 
machine, I have, inftead/thereof} made» 
one like that of a CEOS mill 1:54) 
Zain oY 10 169) 401 nen 001 9bgar 5d 
Hin the Horizgnzal wheel, and;B A 
itz axis, on which is a crank C.— As 
| | D this 
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this crank is turned round by the 
motion of the wheel, it moves the wires 
D, E, and F, backward and forward, 
which being hooked to the tops of the 
wires G, E, and J, gives them a like 
motion; and they move the wires K, 
L, and M, up and down alternately, 
and with them the pump-rods which 
move the piſtons | in 2 the N 10 0, 
and . 1 


' T F tx 
11071 g 1 160 5175 


By this ingenious method, one fingle 
crank works three pumps in the ſame 
manner as is generally done by three 
cranks on an axis The invention is 
quite new, and ſeems to me tO © een 


Irn 1 
Seer deal of merit. 1 IdOIR 
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* 
if 


How to \ Inonw whether the. eleArical Ma- 


 chine be in good Order for performing the 


Fa, and to make it ſo, if it be 


5 2 Ur. "341 
j | 


* 2 t To 


a: TAKE : away Te the cathian 


and prime conductor from the 


glaſs globe, then wipe the globe quite 
dry and clean with an old. ſoft linen 
cloth that has been juſt warmed by the 
fire; and then put on the cuſhion, 
making it preſs gently againſt the 
globe by means of the adjuſting ſcrew 
F. (Fig. 1. of Plate I.) This done, turn 
the globe by the winch, and hold a 
knuckle of any finger near the ſide of 
the globe. Then, if you hear the fire 
hiſſing from the globe, and feel it like 
a gentle wind blowing through a pipe 
againſt your knuckle, the machine is 
in good order. But, if you neither 

D 2 hea: 
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nn SECTION, W. 1 
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hear nor feel any fire, take off the 
cuſhion, put a little candle-rallow up- 
on it, and then rub on a little amal. 
gama * by means of a piece of brown 
paper between your hand and the 
cuſhion: this done, put on the cuſhion 
again, and the machine will work 
much ſtronger; as you will find by 
turning the globe, and preſenting your 
knuckle as before, or by placing the 
conductor fo as the points 7 may be 
about an eighth part of an inch from 
the globe, and holding your knuckle 
near any part of the conductor whilſt 
you turn the globe: for then bright 
ſparks of electric fire will ſnap from 
the conductor to your knuckle, which 
will give a diſagreeable but not a pain- 
ful mann | | 


* Tia khhattdma is made with two ounces of 
quickſilver, and one ounce of tinfoil, or of pewter- 
ſhavings, well mixt together with a ſmall quantity of 
powdered chalk, by beating them with ja marble peſtle 
in a marble mortar, the peſtle bay ing deen firſt made 
warm. This was Mr, Canton's s invention. 25 


36. In 


- . 
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36. In working the machine, the 
globe muſt be often wiped, and ſo 

muſt the prime conductor and jars, 
&c. to clear them of all damps and 
duſt; eſpecially * if there be much 
company in the room: for damps and 
duſt ſpoil all the experiments, eſpe- 
cially when any of them come upon 
the glaſs ee infulates the con- 
ductor. 010 0 b but: 
| on When any of the eee 

ſticks to the globe, it muſt be picked 
off. When the working of the 
globe has made the amalgama ſmooth 


and. gloſſy, the cuſhion. muſt be 


taken off, and rubbed with a piece of 
rough brown paper, to take off the 
poliſh.— And when amalgama has 
been put on three or four times, at 
different times of uſing the machine, 
it will form into a hard cruſt on the 
cuſhion, and there will be no occa- 
ſion to uſe any more afterwards; 

only, when the globe has made the 
ſurface ſmooth and gloſſy again, take 
RF 53 D 3 off 
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off the cuſhion, and rub it to a rough 
ſurface by brown paper. Wy 


38. Sometimes, elpecially i in uy 
dry weather, it is neceſſary to take off 
the leather from the cuſhion, and 
moiſten the back of the leather a 
little by a wet ſponge. For, although 
the experiments will not ſucceed if 
either the globe, conductor, or jars be 
damp, they will not if the leather of 
the cuſhion be perfectly dry; becaàuſe, 
as all the fire comes from the earth to 
the globe by the cuſhion, and moiſture 
is a good conductor of this fire, it muſt 
come in the greateſt quantity when it 
finds the beſt conductor. I gene- 

rally uſe a piece of leather, with the 
amalgama upon it, put in looſe be- 
tween the leather of the cuſhion and 
the globe; becauſe it may be caſily 
drawn out, and rubbed or moiſtened, 
without taking off the cuſhion. 


39. One day, laſt ſummer, when the 
- weather had continued long dry and 
warm, 
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warm, I could, not make my electrical 
machine work at all, either by rub- 
bing the cuſhion, moiſtening its lea- 
ther, or putting more amalgama 
thereon. For both the earth and 
floor of the room were ſo dry, that no 
electric ſire could come to the cuſhion, 
Lthen dipt a hempen cord in water, 
tied one end of it to the braſs ſpring 
that ſupports the cuſhion, and put the 
cord out at the window to the ground, 
under a large wWatergtub, which by 
conſtantly dripping had well moiſten- 
ed that part of the ground; and then 
the machine did very well.——lafter- 
ward told this circumſtance to Dr. 
FRANK LIN, and he informed me 
that he had often, at Philadelphia, 
when the weather and ground were 
very dry, been obliged to put one end 
of a long wire down into his pump, 


and hook the other end to the cu- 
ſhion ; and then he had fire enough 
to his electrical machine, 


l.... 
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40. If the coated jars (5 23, 24, 26.) 
be warmed a little before they are 
uſed, the experiments made by Gem 


will ſucceed the beer. 
AA N ** OL SAD. $4 e 
41. Thetmackine 2 
when the air is in the moſt denſe Rate, 
which is when it is heavieſt; and it is 
always ſo when the quickſilyer i in the 
barometer is at — higheſt, When 
the air is light, as it always is in wet 
or hazy weather, the electrical experi- 
ments do not ſucceed ſo well, . 
of a ſufficient reſiſtance againſtꝭ the 
ſurface of the prime conductor, &. 
to keep the electric fire condenſed 
therein until it be drawn oft by ſome 
other conducting body.——lf, there 
were no air round the prime conduc- 
tor, the fire would fly from all parts 
ot its ſurface to the walls of the room. 


YFOTELECTRI T. 
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een 2 25 Experi- 
— amd to preſerve Buildings 
from 1 Damage by Lightning.” ans 
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Yar 4 Electrie ar affion. ef 116 511 
[IMF 3 891115919 "4 acts 7 * N 
PTE one ed of à ſine linen 
71 thread to à fmall downy fea- 
ther, FP. let the other end hang down 
to the table. Then turn the globe of 
the machine by the winch; and. 
holding the feather near the ball G of 
the prime conductor, the feather will 
fly to the ball, and adhere to it as long 
as you keep working the machine *. 
ne feather and prime conductor attract each 
other (we ſuppoſe) in proportion to their weights or 
quantities of matter: but the conductor, being 


heavy, cannot be ſenſibly moved by the attraction of 
the light feather os | 
As 
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As faſt, as the feather, receives the 
electric fire from the prime conductor, 
the fire runs off from the feather by 
the thread to the table, or to the hand 
that holds the thread. 80 that, al- 
though the feather ig. Kill, receiving 
new. fire, it parts with it as faſt; and 
therefore there is no increaſe of its 
natural quantity : if, there. Ie. the 
feather woul ld then be repelled from 
the prime SRI Sect. I. § 4, 
ß andy Mort Ji 9% f 491 
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Elecirie Attraction. le | 


43. Make a ring of wire, at leaſt a 
foot larger in diameter than the glaſs 
globe of the machine, and tie pieces 
of fine linen threads to it, each about 
five inches/long,. and about two inches 
from each other. Then, having taken 
away the conductor G H, hold the 


ring in a horizontal poſition round 
the 
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the globe, and turn the globe by the 
Winch. As ſoon as the globe begins 
to turn round, all the threads will be 
attracted toward it, and point toward 
its center,” ſtandings horizontally in- 
ward, and reſembling the radii” or 
ſpokes of 4 wheel. 


4A in,? 


The perſon who holds the ring 
ect. I. Ling carries off the eledrit'fire 
from the threads and ring as faſt as 
they receive it from the globe: and ſo 
they remain attracted by the globe as 
long as, it. is kept in motion, and 
brings fire from the cuſhion to the 
threads. | 


: 3169) BXPERIMENT-HI.: = + ... 
Int: 7 1 1 x c 14 80 
E ilectric Repulſun. 


the 
ball G of the prime condüctör 
(Fig. 1. of Plate I.), and place tlie 
„ BCT + 14:4 conductor 


44. stick the wire N into 
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conductor ſo as the points 7 may al- 
moſt touch the gast gl. globe A of the 

machine. Then take the two little 

pith-balls O and P (5 16), and hang 
them by the thread upon the wire, ſo 
as the middle of the thread may be 
upon the wire, and the balls will hang 
cloſe together, keeping the two parts 
of the thread perpendicular 10 the 
table, by means of their little weight. 

But turn the glaſs globe by the 
winch, to electrify the balls, and they 
will repel each other, and ſtand apart, 
as in the figure; and continue ſo as 
long as you keep turning. 


The balls having nothing to draw 
off the fire from them which. they 
receive from the machine, they are 
both electrified poſitively ;, and cannot 
diſſipate the fire ſo faſt around them in 
the air as they receive it: and there- 
fore, they acquire a quantity of fire 
beyond that which chey had in their 

$0} -, 2aSb Sg en ige natural 
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natural ſtate 3 and ſo they repel dach 
1 8 3 ack goijo) [om 
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1. At . re ö ,. Elen. Fire, 
r © 2 Wax i not. oth td 
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4s, we HE thn alien 
ae Ke turing the chin, 
ch any rtof the prime conductor 

by a Piece of, metal; and the balls by 
and P will 3nitantly « come cloſe to 
ther: which ſhews that the electric re 
runs off by the metal. Bur touch the 
prime conductor by a ſtick of wax (or 
by anypiece of glaſs) and the balls 
will ſtill Keep aſunder as before: 
which ſhews that wax and glaſs are 
non- conductors, as none of the elec. 
tric fluid 1s drawn off by them. 1 3 
4900 216 116 9111 
N. B. Theſe balls are very good for 
trying the ſtrength of the electrical 
machine, which may be done as fal- 
lows:: 
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lows: Remove the prime conduc- 
tor, and every other part of the elec- 
tric apparatus, from the table, three 
feet at leaſt from the glaſs globe of the 
machine. Then turn the globe by the 
winch, and hang che balls by the 
middle of the double thread about two 


feet from the globe If they begin to 


ſeparate from each other at that dif- 
trance, the machine is in very good 
order; but if they do not, bring them 
gradually nearer,” until you ſee them 
begin to ſeparate. And wherever 
they do, it ſhews that the air is elec- 
trified to that en mou = 
a bin 


„ 


8 31 The Bleftrical Th, 

RE: 

i146: The p prime 2 ator being ſet 
properly to the globe, (as in Fig. I.) 


and Every ee at a de diſtance 
from 
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flom it * put the blunt end of the 
erdoked wire e into the hole in the 
top of the ball G of the prime conduc- 
tor (S /); and hang the fly /g iE 
upon the ſharp- pointed top of the wire. 
Then turn the globe by the winch, 
and the fly will turn round, wich a 
very briſæ motion, in a contrary di- 
rection to che way that its points are 
bent, or according to the order of the 
letters / hi. If this experiment 
be made in a dark room, the moment 
when the globe of the machine begins 
to be turned, à bright ſpark of electric 
fire will appear at each point of the 


fly: and when it acquires a quick mo- 


tion, theſe ſparks will form a com- 
plete luminous ring. 
| ' 8s 23 Tee * 


The reaſon of this motion is, that 
the fire which runs in the arms of 
the fly preſſes againſt the bended 
Pte. near the par; oh | but pit 


11 11 


. . 


* When by "reg is to be eleAfified, ae 55 | 


N 0 * to be ſet one foot from it at leaſt. 
againſt 


K — . ñ —— —— many — 
© _ — — 


. 


& AN 2 
| apainft the outſide parts of the g 
ings oppoſite to the points; and preſſes 
not at all in the points, chemſetxes, 
opt they t throw. it freely off, and 
A free, egreſs. from. them. But 
it comes to the round bendings, and 
pP get off there, it exerts a preſ- 
ſure againſt chem, fu ber turn 
the je that w Way. am an! Nit ct AI. 


3 


Senn *. ' * Sb Ut 24 $3 by 
boittt. EXPERIMENT VI. 
1151] | 3; 11 92 Tr fie 


QC The, img of Bell 

* JN gas „ i bein 1: 
41. Hang hn bt bells rhe 

prime conductor, and the lower part 

of the chain V that hangs from the 

middle bell & 6 18) will lie upon the 

tahle, Then turn the globe by the 
Lande and the clappers N and V will 
fly from be 4 bell with a ygry; quick 

n 


motion; a the three bells, 15 8, 


and 7. Far 0 10 ring as long 


50 17 


p, turning the been e In a 


datk Ee . d 0 Hee fire 


legs will 
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will be ſeen berween the e and 
bells. ü 


"The two bells R and 7. TOR had 
by metal chains, ate electrified from 
the prime conductor; but the middle 
bell 8, and the two clappers U and-7, 
being hung by ſilk lines, cannot be 
electriſied thereby (5 3.) , becauſe the 
filk tranſmits no fire from the conduc- 


tor to them. The outſide bells, being 


electriſied, attract the unelectrified 


fire upon them. The clappers, being 
then ele&rified as well as the bells, 


are repelled from them to the unelec- 


trified middle bell, which takes che 


fire from them the moment they touch 
it and that fire immediately runs off 


from the middle bell, by the chain W, 
to the table. The clappers being then 


unelectrified (as well as the middle 


110 


belt), they are attracted back, again | 10, 


| the two electrified bells R and T, and 


| Wal then, again elecrificd, they are 
K repelled 


clappers, and depoſite part of their 


f 
i 
* 
! 
4 
i 
4 


* 
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cepelled fromtheſe bills (as chefore) 
taward, the middle bell. ni And sthus 
he ringing muſt continuc as long as 
the outſide bells are kept in an elec- 
ttified Nate by the machine 
2 vd 29bit 119d diod no bos 1751 
If a perſon takes hold of the chain 
M, and lifts at up fromfthe table, the 
ringing will continuen becauſe; he 
(being a conductor, 5 3.) will draw off 
the fire from the middle bell, as the 
table did,“ as faſt aSit tedetves the fire 
from the clappers. But if he takes 
hold ef the i cord ad, hich" is 
fixed to the lower end of the chain V 
and thereby xaiſes the cunin from the 
table, the ringing will immediately 
ſtop, which ſhews that ſilk isa non. 
conductor of electric fire, and ſo ſtops 
that ſire from running off from che 
middte bell; which, having its natu- 
niloquantity before, will receive no 
additional quantity, unleſs that quan- 
try be allowed to run off. D 


ot III/ Tut n elq oc to 99b9 21 
31 07 9mM02 bas ,basd twoy _ 


T nc | 
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(o18Þ>chexnidtie bell were hung by 
metalIchain, as the outſide bells are, 

cher would be all equally: electriſc 
from the prime conductor; and thefi, 

as the clappers would! be equaliy 
attracted on both their ſides by the 
three bells, they could not move to- 
ward either fide; and therefore they 
would hang motionleſss. 
o En II vy (. S 4 DU HAD nid 
ol} ts sd s[bbim 215 mort, Yi M3 
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25 Ii 2d U 108 mo 
T Dravuiug N. Stream. blanc. 
Aalst 20d; to bong 49 en HI} 
8 Hang the thin but plate .f 190 
upon the prime conductor, and darken 
the nom. Then turn the glaſs globe 
of che machine by the winch, and 
hold your knuckles near the edge of 
the plate; and you will ſee ſtreams of 
fire iſſuing from the plate to your 
knuckles, and feel it like a gentle; 
wind. If you move your hand round; 


the edge of the plate, the fire will fol- 
low your hand, and come to it. 


a Ya The 


ANN MN 
bg, knuckles, bein gonductors, 
a off the fire from t ie ele 
plate. , . 2 gh 


s 684 . N — ——_— 
ITO 334 „HH VABGONO). 5 low 
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III 20 e 2 1015990 4105 2 
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= 2, 12 , 19 124 
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2149 Set che braſs-plate . (S 79.) di- 
rectly under che plate . and about 
two or three inches from it, as you 
will ſoon find by experience what diſ- 
tance is beſt. Then put a little dry 
ſand, bran, or pollard, upon the plate 
Y. This done, turn the globe by the 
winch; and the ſand or bran will 
move up and down with a ſurpriſing 
rapidity between the plates, ſo that 


vou cannot diſtinguiſh, the icles, 
bur. the whole will look A 


mon 29110 


| 5 Or, ut bone little tel, of cu 
oh etyrgen the 3 lares 3, and when 
_ turn the ala the images will 


71 dance, 


1 ELFCT RCT 5 
dane, betw reën the plates, in fuck Am. 


tick poſtures : as will probably make 2 
whole company laugh, that had nen ä 
ſeen = EY before. 


* 


All this 1 upon che 4550 
principle as the 6th experiment; the 
bran or images being attracted and 
repelled as the clappers were, between 
the bells. ——If the images and bells 
bbufed'at the ſame time, it will feet 
as ff the forttite d: danced to the muſie of 
the 1 5915 WO Dirt ot iv 


T a. e 
[1 


* 300 IU „bist pt 
wh yd EXPERIMENT I." 


Iliu/ nid h 


Zulu Dae 2 Er riſes Cott. 
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| 305 Turn the globe by the Tue 
with one hand, and hold the ofher 
about three or four inches from tlie 
end e G of the prime conductor. While 
you, axe doing this, deſire any perſon 
15 o let a Tmall lock of cotton drop from 
5 Hand upon yours which is near 

E 3 the 


r 


& 
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the conductor; and the cotton will 


jump fram your; hand: tpxthe:conduc- 
tor, and back to your hand again, 


with a quick: motion, ſtretching itſelf 
out into a longiſh form both ways, 


11 00. Beh vai A en Will 
vell,be. 5 ee ber, 
= an only ſce its Co Te 2h dog 5c: 
This depend Upon the” latte ThE 
| e Fae ym Yer eputfion as 
ewn in the. FE peri 0 the 
op 64 ia of of eme the Un- 
electriled e en ö becomes 
electri fied” © on. touchin "4 the Se 
if; anch is chen repelled frem is ö 
hand, which unelectrifes it, by 
om 


iying "off the ek fire that 

conductor had given 1 Juſt be⸗ 
5 and then, eig eh ir 
15 4 Hattracted by the dleftrified 


1103 10 + . VIS TO gf 


50100 UItvr 2 ots 2 18911 blo 90 
gnil> bas Ist r 1 nit vi 02 
5d 31g to 191111 li þas 11 bavyos 
Ilir j« 1981 201 bavor bovorr 
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fiiw non. 9 ban 10h 9615 
DHE ENPRRTMENT X. aim 
nisgs basd 100 01 Ad bas 03 
Hole 21 Eiectriſſed Feather! 6 (ivr 
eysw (10d anot ingo & 021-10 
l lex che Pity feuer Fg h 
ito the” prime ndr, ey ti 


2 JN) * 1888 
the —_—_ as ebe feather 


17 — en che 1 ole rified alixe; and 
e 


ill reps]. eas 1 5 5 
1 


x from. bY 1, rib 8 7 
77 , 5 | Fang 0 art of the Loa 
m7 tag Nr 5 5 15. 0 piece 
oer Hay ius e chat 
| ſeach al immedi 


Hache and, 
4 10 e or 0 will fan If 
a needle. or ig oY. he 


15 422 £ 1. conductor; : 

ſhews.that pointed metals draw of 

ese 1, But ke PORE: £; 
nger, or any piece of round: 

be held near the feather, it will come 

to the finger or metal, and cling 


round it: and if either of theſe be 


moved round the feather, it will 
4424 2606 bend 
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—— follow: the moving 
body. N # 09107 1. HAS £6 18 ZW} 


Hems iv And tu uybao) 211 10 2 


Abe fixſk part of this experiment. 
ſhews electric repulſion; and the wry 
part, electric attraction, as in the 3. 
1 and a experiments. 


3 
- 


H q 
4 . * 4G * As 
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| EXPERIMENT XI. 


$$ THIMIAHTIES4' 
Mater TRY in a PR 


VN Ar AA x 
En Take 2 | metal cup, chk has a 


„ 


* * * 


off 9 55 apparatus 0 a . diflance 
rom it, Then turn the globe by the 
winch, to, electrify the water, and 
hold afinger, pointing perpendicularly 
downward, ever the middle of the 
ſurface f the water, and very near it. 
The clectriſied water vill then riſe up, 
inthe form of a cone, towardahe wy 
Nnoflqy! O 


 ITO/ELECTRICINTY: 55 
of the unelectriſied finger; which 


ſhews that an unelectriſied body, if it 
be of the conducting kind, will attract 
an electriſied one. ——In'a dark rom, 
alſtream of fire will be ſeen ag 
from the water to the finger; which 
ſhews that water is a conductor of 
electric fire. See F3. 


IX THAMITAAGE T7 
TEETER TONE XII. 


2 he Eldred W "ME" | 


T1586: x94 ! 31535 > 4 | fe 


gy, 5 the leg A of a ſmall glafs 
ſyphon, (Fig. 6. of Plate 2.) into the 
water in the cup; the other end B of 
me ſyphon having been turned alittle 
upward; and drawn out into a fmall 
capillary bore. Put your mouth to the 
end B, and draw the air out of the 
ſyphon, and then the water will follow; 
and fall from the ſyphon it drepGLI 
But, turn the globe by the ' wineh, e 
_ elefrify'the'water, and it will fly to a 
good diſtance from the end B of tlie 
I 7.2: ſyphon, 


f 


$33 RO m 
ſyphon, in one continued jet, which 


will have the appearancg of. fire if the 
room be darkened. If an unelectrified 


perſon puts his finger, or any piece of 
metal, —— the — conductor, the 


re, will i 0 fe and — 


jet will, medi 
Picea 11 8 ö An es a 


1 2} P 0 re. will ans 390 e — 
Bi J 3 J 5 
Evi V Huf ag, pe e Ot 9117 
WR this 5 "tha 15 
4 p 12e a e yt Ns it 
clectri in 1 0 
dS 8 10 17 "that 
when” 4 eit Hab the el LP n 
Hntet, and the blood bhly dre 
it! electrifying the pefſoſt ha Fate 
che Hood to run in briſk treu. 22. 
But er the 4 tried. 
= _ 55 of e N people 
= — een in the 18 2 — N by 


rite 0 lic TA 5105 7d Ac 10 O31 


3nioq Sir yd Ho / O, 1891 911400 
9110 do egoaiw 91 JIALERS -DUY 2613 1c 


Th EXPE- 


YADOIELECTRICITY, iy 
doidw % bound ano nr .codgyt 


pil tc Exp ERIMERNT Ne, [ive 


beni 3a ag 21 175 0 1001 


to 2 Check put fn Motion by 


911 c0BUDAO2 9MTLTG = To: Bl 4 etage 


ads e 2 87 8 th \rookee 
int ch 


15 ba ] 808 ite Is des 
es lace 19 | 
why voy ts TR 117 em 


a4 ce e 
gh e Hh Nats (hg 5 


te 2.) ace the cloc ſoon 
mY Fi Ip the e 0 155 Aire 
bout an. inch m the wings 


of the 1 iS andi in Rel a direction, | 
5 the wire were hollow, and wind, 
were blowyn through it, the wind 
might 88 the, wheel according to the 
55 er of the letters a 6c. 1 eee 


ue the electrica e 
Winch, ph ths, the bee 9211 -4 4 


into motion by the ſmall force of the 
electric ſtream thrown off by the point 
of the wire againſt the wings of the 


-A4Z 4 4 wheel; 


bs ax THD ET 


Wheel; and the fun and moon will be 
Fattied round the dial-plate (che! face 
of Which is re] prefered b LES 2.) fo 


(13 110 


as to ſhew ha apparent 

tions, the different ages an mate 6s of 
the x moon (as deſcribed in 5 and 
the time of her comin Tk I 

dian every day | of her age, uae 


from 1. change to the Bert change 

after l. AL WELL TAY: 1914 Deitie 195 * 

Aer © T of! eig 2 Nile 

3 OOT b 702 907 its T5 
EXPERIMENT, XIV.. 


A fimple Orrery put into OH by 
Electriciiy. 


35. Having ſet the orrery (5 "FOO 
Fig. 2. of Plate 2.) properly, near the 
prime conductor, and placed the 
bove-mentioned crooked wire ſo as 
its point may be even with the great 
13 5 , and tend to turn it in the 
e ection abcd; turn the Blaſs globe 
2s electrical machine by the winch, 
7 a fream of fre will iſſue from the 
wire 


1 TO-ELECTRICITY, . 5. 
to the wheel, and turn the whole 
7 2 - moveable, work: by whic 
means, the earth D will be turned 
round N from well, by 4 fouth, 
55 in each turn of the earth; 
* indes 2 will x go round all the I e 24 


urs on "the a W 1677 

time the ang and i 5 
times! wund. the. mpon...7 will turn 
once round her axis, ſhewing all her 
various phaſes ; and the index X will 
go over all the 29. Gays of the moon's 
age on the plate 4. 


he 
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EXPERIMENT XV. 


A Model of a Water-mill turned by a Stream 
MINT TER | of Ektric Fw 27 8.314 
8 „ amng 


T6 och 


S6. Set che mill (5 32 lig 1 
Plate 2 55 properly, near je 51515 0 fe 
ductor, and place the ed w 15 ? 


Wire 


Bak its Pour may | be dir ted 10 War 
ermoſt t fide of the great w hee) by 
TTICNT! erk, en 
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Thenturmtheoglaſs:' globe by:whe 
winch; and the ſtreami of: dren tht 
iſſues from the point! of tha wirt will 
num the wheel; and;confequeritly,all 
thea:other working partooffthe mill 
bas qu boom yis!15n193ls 90 Hive 2bot 
I have often found that either of 
theſe machines will be put into mo- 
tion when the point of the crooked 
wire is fourzinqhes from che wings of 
the great wheel. And yet my elec- 
trigal machine is far from being one 
of the — kind. . 


1 out 953 10 ITO 21 EJ 1 


et £9 "EXPE Id RN I 
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@ Bo ts arc rey 101 117 by: 121 IRS * V 


4 Mage of a triple Pump-mill 1, for” rate | 
Water by the Force of the Wind) * into” 
10394 " Motion b Electric. ban 1c 


* 4 AT 
1 6 AIS | 4 2111 I.4.L 


HE ml (Plat 9 0 1 rie 
9 855 Hon 188 the prime con- 


a Sor, and" place the'crooke@ wire 8 
Sete ab lis Poidt ma Wee — 


cee I ATI! 110 I 10 iel ca 
Ai 
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4dward thb wings of the wheel A 
Then turn the glaſs globe byte 
winch) and the ſtream of electric fie 
trat iſſues from tlie poiſit will turn tlie 
wheel; and conſequently, the pump. 
rods will be alternately moved up and 
down in the pumps M O, and P. 
O Oni iq 9d H.] eomemogrtt Mott 
boAo0 15 21 to 1noq ods none non 

EXPERIMENT Nr. 
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The Iynindus'Glaje,” tor *Aarorn Boreal 3 


5014 * gactft 504 Tc 


58. This is one of the fineſt of all 
electrical / experiments, and owes its 


invention to Mr. JohN CAN ro 


Take the glaſs 4 (Fig. 4. of Plate I) 
by either of its ends, and hold the 
other end to the prime conductor. 
Then make the room quite dark, and 


turn the. AH of the machine. 
winch, On daing this, the, g] 0 00 I; 
Fol full, of 79 . e 17 8 


. exact ſ 
he , kl, 3 or ndrt en Þ 18 8 
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in the heavens ; and = ing will 
continue for ſome time after the For 
is removed from the conductor. 
When' the flaſhing ceaſes; and, you 
continue to old the glats by elcher 
end in one hand, apply the palm of | 
the other hand to the other end of the 


glaſs, and the fire will appear within 
it again. The method of preparing 


this glaſs is thewn in AG oat 11) 


The fire is always Within the glaſs, 
but adheres inviſibly to i until it is 
thtown off therefrom, and put into 
action by electrifying, or e » 


It is plain that it is not electric 
fire from the machine "t at goes L 
| through the glaſs and appears within 
it; for, after it has been ever i long | 
from the conductor, if it. be rubbed 
on t 0 outſide by a dry hand, it will 
be lIomnous Within. If it were not 
very, Healy exhauſted of aro do a jo il | 
leave Is 1 7 a 5 
ra hin, it could got 0 
2 cher by e thee | 


trical 


# 
4.3: of 


72 7 THI HA ; Vi 
450 86 Arertielt v, 61 it 
or by rubbing; which 
Fa that air acts againſt the elec. 
rrical fire, and keeps it the longer 
cn off, at the Hſu ces af bor 


dies. * 46h „ breed Irn, off bn 


— 


—_ Fi, ain 711 


"xxvEn We u. | L 
Bain WHT 530 f 16 11 
Bleric Sparks takin fru tht Print "rl 


ductor. n wif 
ein 1 THT E187 *'f 5: 5 #1 974 516 


j 4 / 19 (44 - — l 117 


69. While che globe is turned by tlg 
winch, the ints J (Fig. u, of Plate I.) 
attract the 2 from the globe to the 
prime conductor, wherein the fire be- 
mes accumulated and condenſed, , 
when there is is noother conductor there - 
from to carry the fire to the groung,, 

But if any ny phctin, ſtanding on the | 
floor,” holds à knuckle of Ar [ling God 
near the conduct tor, as ſup e 
an inch from it, 'the con nell HY 
will dt from thi conductor it large 


. . * Envtkle; and give bi 
rathe Bree 


able than paihfult Wy 


nn P ſation; 


f 
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ſation: and as faſt aas the fire flies to 
his knuckle, it runs off by his arms 
and body. to the ground. If he holds 
his knuckle very near the conductor, 
he will not feel the fire ſo ſharp, be- 
cauſe he has it more gradually, and 
in a conſtant ſmall ſtream: and if he 
puts his finger upon the conductor, 
he will not feel the fire in the leaſt, 
although he receives it Juſt as faſt 
from the conductor as it 4s, Siren | 


war by the . n 
85 4 77 1 55 þ 


ö 15 EXPERIMENT. XIX. 
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Bereit Sparks talen from the buman Bob, 


60. Having warmed the  glaſs-footed 
flool ( 28.) a little by the fire, and 
wiped it all over to clear it of duſt, ſet 
it upon the floor, and let any perſon 
ſtand upon It, holding one end of a 
chain By rather of a wire,) | the other 
end, 0 which i is hooked to the prime 


conductor; ; the chain or wire being 
held 
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held up at ſome diſtance from the 
able; and no chair, table, or perſon 
in the room being within a foot of the 
perſon who ſtands on the ſtool. Then 
turn the glaſs globe of the machine 
by the winch; and all the fire that the 
prime conductor receives from the 
globe will be conducted from it by the 
chain or wire to the perſon on the 
ſtool, and he will be ſtrongly electri- 
fled, without feeling any thing from 
the fire he receives, unleſs ſome per- 
ſon who ſtands on the floor touches 
him any where with a finger; and if 
he does, all the fire will ſnap againſt 
his finger from the electrified perſon, 
and both theſe perſons will feel it 
ſmartly, but it will do no harm to 
either of them By this method, all 
the electric fire, which a perſon re- 
ceives while he ſtands on the ſtool „may 
be drawn off from any part of his? 
that is touched by a perſon 
ſlanding on the ground. But the 
perſon Who Wocles, mould preſent 
e his 


N ' 
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bis finger or knuckle; very briſkly 
each time, and withdraw it quickly 
each time he takes off the ſpark. | 
40 boy it 3d {eto + fig root £17 
In this experiment, the perſon on 
the ſtool may be conſidered as, part of 
the prime, conductor; for, he is con- 
nected with it by means, of a. wire or 
chain, and che glaſs, feet af che ſtool 
— off allo electric communication 
between him and the ground; ſo that 
| be, retains the,fire:cill, js, be drawn off 
from any part of his. body, as it was 


drawn off from the prime conductor 
itſelf in the 17th experiment. And the 
glaſs tube L, on which the prime con- 
ductor is ſupported, cuts off all elec- 
tric communication between it and 
the table. If it were ſupported by any 
ſubſtanee (d 3) that conducts the elec- 
trig; virtue, no ſparks could be taken 
from it, non could any thing be elec- 
mibed; hy it for all the electric matter 
wouhbrun from it by the conducting 
ſůbſtance to the tablecand ground, as 
Mr to. ollie 4d con 10 aſt 


* 
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fat as it reteived mat matter or virtus = 


He be dos) 


A1&ql 2113 ito 2463 off 2112 £1389 


If a ſmooth ball of metal be 2 on 
otie end of a long thick wire, and the 
perſon who is electriſied on the ſtool 
mölds che other end of the wire in His 
Hand, and touches any other perſon 

che Compa ny with the ball, the fire 
wi 'fhap from the ball to that 'perſonz 

nd He will feel it ſwattly; but che 
tdi d holds the wire will ſearte 
feel any ſenfation from 1 "keg 110 


10435 lerne ft oh WY T1 
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565 A the two above. wem 
tioned perſons to be a gentleman and 
2 lady. Let either of them be electri⸗ 
fel oni the glaſs-· footed tool; w Hilſt che 
other Aands at a little diſtance on the 
floor; ſo chat the clothes of the on 
may not touch the clothes of the 

F 3 other. 
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other. Then, if they incline their 
heads, and offer to ſalute each other, 
the fire will ſnap from the lips of the 
electrified perſon to thoſe of the other, 
and will give them both ſuch à ſmart 
and mutual rebuff, as will make them 
ſeparate without bein, g able to accom- 
pliſh their deſign, unleſs they have 
been appriſed of the belt be. 
fore, and have reſolution enough to 

M bear the ſmart of the electric fire. 
In this experiment, nothing but the 
lips ſhould touch: for, if the gentle- 
man puts his hand upon the lady, it 
will draw off the fire. 


| EXPERIMENT XXI. 
eiue Spirits 1 Vine on Fire, 


© 5s 141 one n be elearified, as 

the laſt experiment, While another 
7 ands at ſome diſtance on the floor. 
if either of them holds a flver : ſpoon 
with 
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with ſome xectiſied ſpirits, of wine in 
it, and warms | the. ſpirits a little, by 
holding the ſpoon over the flame of a 
candle, and the other perſon then pre- 
ſents the tip of his finger briſkly to- 
ward ſpirits, a ſnap. of electric fire 
will enſue, which will ſet the ſpirits 
all i in a flame directly. ——The perion 
who preſents } his finger muſt withdraw 
it e leſt. the flame Should 
hurt him. Tn a4 SAI od 
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' EXPERIMENT XXII. 
The diverging Electrical Flame. 


63. Let the perſon electrified on the 
ſtool hold a ſword in his hand, or any 
other pointed piece of metal that is 
well poliſhed. Then, if the room be 
darkened, a bluiſh flame will be > ſeert 
to Iſſue, in a diverging ſtate, from the 
point; and continue as long as the 
WS of, the fee is turned by he 


F 4 wine 
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winch, unleſs. ſome: perſon anding 
on the floor touches him who holds 
the ſword; and if this be done, the 
flame will immediately diſappear, be- 
cauſe the perſon who touches, draws 
off all the electric virtue fram him 
who holds the ſward, The ſame will 
happen, if a perſon ſtanding. on the 
floor puts his finger upon the prime 
re e but akg A with- 


drawys his e e flame hen 
W jo Wo 16 0 Reon) 
TOOR 303 10 

mor ot d firm 20019103 1 65 
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64. Put, a hoop. of leather that is 
filvered and lackered round a perſon's 
heach and let him be ele@trified on the 
gla 5-footed, ſtaol; - then..les;a.perſon 
ſtanding on the floor hold the tips of 
his fingers near the hoop, moving 


9 — ged. and, round 39d; buuk 
24 e hg M — 
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dome from elne hoop! to tlie 155 
ahd be felt He 4 gentle cl 


of! winde Henne c DTOWL 9 


2d agnoatth your tm t in 
awd caoy0! 19 Apt o £3 
mu! EXPERIMENT XXIV. #- 
{rw JULSYY 17 D101 311? 2. 5 OC * 

Giving 4 Sboet 10 tbr "Teeth" 
—— Th noqus n ict 2254 001 


* 147; DAOD 
"65; : £4 the L ted Peron hold. a 
lese of Höfe between his teet 
and a: perſon ſtanding on the floor 
touch it : the ſhock will be ſo ſtrong 
as will probably make hit drop the 
money, eſpecially if * mo do not 
touch it. G ir A*. 
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Socke wire d (Fig 1, of late l.), 
and a perſon electrified on the glaſs 
| ſtool. hold the wire by the other end 
in his hand. Then, as long as the 
glaſs globe is turned by the winch, 
the fly will turn round with as quick 
aà motion as it did when the wire was 
ſtuck into the prime n in the 
Sch experiment. 
| DO SMA ut 12 
1 102 e611 1. | 


EXPERIMENT, XVI. 
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charging and di Jeberging nan 0 Jars 


67. Place the jar A 62 23 n 2. 
of Plate I.) ſo on the table, that the 
ball a, on the top of its wire, may be 
about the eighth part of an inch from 
7 the ball G (Fig. 1.) of the prime conduc- 
tox, des turn the glaſs globe of the 
machine by the winch, and all the 
electric fire, which the points I take 
from the globe to the conductor, will 
fly from its ball G to the ball a of the 

2 hs 3 jar 
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jar) and thence it will run down the 
-wire to the lining on the bottom of 
the jar, and diffuſe itſelf all over the 


inſide of the jar as far as the lining 
goes, and will be accumulated and 


condenſed there in the glaſs Con- 
tinue turning, as long as you ſee the 
fire between the prime conductor and 
ball a of the jar; and when the fire 
ceaſes, you may leave off turning, for 
the jar has got its full charge, and can 
receive no more, if you ſhould conti- 
nue to turn ever ſo long afterward. 
his done, take hold of the diſ- 
charger B (Fig. 2.) by the middle, and 
firſt apply the knob & (on the lower 
end of the diſcharger) to the outſide 
of the jar near the bottom; and keep- 
ing it there, put the upper Enob c to 
the ball a of the jar-wire, and the j jar 
will be diſcharged of its fire, with a 
loud Map; but the perſon who holds 
the diſcharger will feel nothing from 
Ann date ou 2s 


[97 . iC/2UDNOY 2113-01 JQOTR 511 0 
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| Arhe j jar has no more fire wen it is 
| char ged than what it had before; for 
"the 50 coating conducts juſtas much 
* fire from its outſide to the table and 
gt und, as the prime conductor tre 
into its inſide by the wire and tlie 
metal lining ; by which means, the 
infide is electrified plus $6. ), And the 
outſicce mints. L— $09" that what we 
here call charging, is Only forcing 
more fire into the infide than I natu- 
— Ga. and 4. hilft the table 
rries off juſt as much of the natural 
cutie from the outſide by the coat- 
ing. And what we call difeharging, 
is only making a conducting commu- 
Hication' between the lining and coat- 
ing of the jar, by means of the bended 
wire B, through which the accumu- 
Hitec! Hre flies from the: furcharged 
ihhde to the vacant outſide of the jar, 
and s refidres the equilibrium ; 
Which would not have been reſtored if 
the UAE had not loſt as much as 


Was förckd into" che — 2 911 19% 
oa 1 ach to beo od? hen 


ee 
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When the jar is charged, a perſon 
may take hold of it very ſafely with 
one hand, by the coating near the 
bottom, and ſet it down upon any 
other part of the table before he 5 
charges it. But he muſt be careful 
not to touch the ball a with his other 
hand: for, if he does, he will act the 
part of a diſcharger himſelf, and re- 
ceive. the whole fire of the jar through 
his ; arms and. breaſt; which not only 
give him a violent MT but will 18 
endanger the jar, 11 keting it 
from his r and it may be broke 
by the fall, 4. 1:10 DA 207 


S110 ans vino 
In n the jar, elpecialiy if i it 
be large, it ſhould be ſet upon a pew- 
ter plate; that when it is to he dif 
charged, the lower knob of the hended 


wire B may be applied to the edgg of 


the plate, hefore the upper knob (bg. 
applied to the ball a of the jar wine, 
For then the ſire will be diffuſed all, 


over the plate, and go equally;tq 2U, 
parts of the outſide of the jar by the 


coating. 


| 
[| 
| 
1 
1 
| 
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8 AN INTRODUCTION 
coating. Experience has taught me 
this, —baving found, that when all the 
diſcharged fire has ſtruck upon one 
point of the outſide, it has made a hole 
quite through the coating, glaſs, and 
lining: and when this happens, the 
ner made uſeleſs. e 


* * 


2 have omntimzeraforns, ahat al. 
thou gh a jar received tlie fire very 
freely into its inſide from the prime 
conductor, yet it could not be in the 


leaſt charged thereby. F or, on apply- 
ing the diſcharger B, there was no 
flaſh. And always, on ſtripping off 
the coating from ſuch a jar, 1 have 
found the 5 to be cracked or rent. 


a. + 


e T the crack to the 
outſide, and was carried off by the 
coating and table ——This (I think) 
ſhews very plainly, that the electric 
virtue cannot paſs through ſound 
glaſs, unleſs i it comes with a force ſuf- 

ficient 
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ficient to! break it, as lightning often. 
breaks e 11 
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Showing, that m aber 4 Jar, at much 
Fire is carried off from its Outſide by the 
"Jn, 4 it bbc n on . | 
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68. WT a crooked wire, as 4 (lig. 3. 51 
of Plate I.) into a hole in the top 87 
the ball D, which is fixed on the top of 
the bended wire B ($$ 24) 1 the 
point e of the wire de being made 
ſharp, and of equal height with the 
top of the great wheel 4 of the mill 
(Fig- 4. of Plate II.), which, in the 1 5th 
experiment, was turned by a ſtream” 
of electric fire, from the point Cof tie 
crooked wire (rig 6. of Plate I.), when 
the blunt end 4 was ſtuck! into a hole 
in che prime conductor. TA} 

being thus . ſet the jar 1 
191 * (Fig. 


y 
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Gig 8. of Plate I) upon 4 large pat 
of glaſs, dry and free from duſt; 
which will cut off all electric commu- 
niention between the jar and the table. 
Anga ler the jar and mint be fo; placed, 
that the ball C of the jar- wire may be 
within the eighth part of an inch of 
the prime conductor, and the wings 
of: che great Wheel of the mill about 
an inch from the point # of the addi- 
tional bended wire qe. Then, turn the 
glaſs globe of the electrical machine 
by the winch, to charge che inſide of 
_ the jar; and the electric fire from the 
outfide will go off from the coating, 
by the wire B D de, and turn the mill 
the ſame Way, and with the ſame ve- 
locity, as it was turned in the 15th 
experiment by the- fire directly from 
the prime conductor. When the jar 
has received its full charge, and no 
nge Gee appears between the ball C 
and che conductor, the mill 
wiltRop.” But * the ar, as in 
tus fotegding experiment, arid begin 
to charge it again; and — the mill 
242 5 will 


nm an 
ill begin to go, and continue g going 
Mpeg the Jar ein full charge, 10 
in Th LE: n tw #1. a 
This proves, to a 992 999 
ele: ric fixe goes as faſt from the outs 
of che jar, as the machine throws: 
re into the inſide. For the wire By 
geg from che outüde coating id 
the mill, has no communication 
either with. the inſifle of che jar ar 
with the prime conducton And chat 
the gutſide has parted wich all its na- 
tural quantity of fire (or, at leaſt With 
ag much as the inſidle had received 
from the machine); ſeeing that dhe 
mill, taps when the fire ceaſes to go! 
. fragp 15 prime, FonduRtors into the jars 
1 


* os tot th 
* the; jar be placed on che te 
ithout having the pane of glas be- 

* it, and the table, the anill wil. 

not be put into motion by; chatgings: | 

125 YI high ſhews thats firg xuss. 
om its outhide.to the table, 
the Pepin og fire inte te ing 
ü 1 s 34 - 62 Vs 
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69. Aavisg churgel the jar A 
| (Fig. 2.) as in the zꝗtch experiment, 
hold a card wrinh one hand cloſe to the 
coating of the jar near the bottom. 
Then applycthe lowyeſt knob of the 
diſcharger Bo the card; and keeping 
it chere, put the upperimoſt knob-to 
the ball of the jar ire; and the whole 
contents of the jar will be diſcharged 
through the card, and will make a 
hole through that part of it; and it 
will have à ſtrong ſulphureous, or ra- 
e eee —_— no AL JULY 
10 e 71 ; 0 14 DAWN 
Pr. FO has ae that elec- 
trie fre4s the very famie with chat of 
glttaing from 1 —— 
lor he Hab drawn it from them, and 
charge Nis jars therewith, and found 


itt Boron I 01. Ar 6 290 all 
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w_ the effects of diſcharging to be the 
fame aß if the jars had been charged 
by the electrical machine. No won- | 
der then, if the ſmall quantity that a 
jar can hold will ſtrike à hole through 
a card, or even through a quire of 
paper, if „he jar be large, that the 
lightning — a.cloud whoſe. ſurface 
is equal tob ſeveral hundred acres; 
ſhould tear trees or deſtroy buildings, 
when it brealcs upon them Light: 
ning kills animals and melts meals} 
che ſame has been done by electricity. 
lightning ſmells like ſulphur or 
phoſphorus here it breaks; and elec- 
trio fire does the ſ aa. e. 
ui bas 33-30 311 | 
Dr. James Lind at pdinburgh ae 
put up a long rod, with a wire twiited 
round it, on one of the chimneys of 
his houſe, and hooked one end of 2 
long chain to the foot of the rod at the 
chimney-top, letting the other end go 
down: into the ground. From jany 
convenient part of the chain, 115 
18 


brings a wire to a coated jar in 
G 2 room. 


* 
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room When a thrunderleloud paſſes 
over the houſe, the lightning comes 
ſilently from it to the rod, and is con- 
ducted down by the wire twiſted round 
ir to the chain, which cenducts the 
greateſt part of the lighining filently 
ugli a ſuffi- 


down to the earth, althe 
cient quantity thereof willi go by the 
croſs wire from the ch HH) to Bis elec- 
trier jars; and when they are fully 
ollarged, no morè of the lightning can 
go thar Way have feen him charge 
them byithatymethod;oand! diſcharge 
tham in the common way; all the 
fame as when he charged them by his 
AP I REN HIONLNOq 1&1 th | 
[1 - {165 Sf] z6.1tst e. 
** * alſo comnadicls acſet of bells 
(See Exp: 6) after Dr. FxA n EIS me- 
thod, with a wire from his chain, and 
inſulated them by hanging the hook 2 
up a tube of glaſs, So that whenever 
Jowtrunder:cloud goes overhishouſe, 
tie rod draws lightning fromthe cloud 
to he bells, rr 


$1.8 1 
* 
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as ifa they Were made to ring by elec- 
* . X 

LACLEY. 1 en Myr QI or 91 TIVO 
-no02 ei bg bor 301 of i cot viingu 


perſons ho are fond of ſhooting 
ought never to go. out with their guns 
hen theres any appearance of tun: 
der. Fon as all metals attract the 
upon the gunrbarrel, che man who 
carries the gun would be in the moſt 
imminent danger of bis dife.— If he 
ſees a thunderrcloud near him, the 
INE he: could do, would be to ſet 
the gun upright on the ground, 
againſt any thing which would keep 
it in that poſition, and run away from 
it as faſt as he can: and then, if the 
thunder thould happen to break upon 
the gun- barrel, it would all run down; 
thereby te the ground. 57 £197 5081 
2 2007! nter 4 mort eller 
A Water Is 4 conductor of; lightr 
ning. a pexſon, whoſe! hat, wig, and 
clothes ere well wetted, would, be in 
rr that broke 
6 upon 


38 ANINTRODUCTION | 
upon his head; becauſe much of it 
would run down by! his wet clothes to 


1 119 7 
_ ground. WIAATE 


None ought to 20 near trees; or ſtand 
below their tops, in the time of thun- 
der; for, if it ſhould happen to break 
upon the top of the tres under which 
à perſon then ſiped; the, tr eg would 

oonduct the lightning 19, his body. 
ig Hat nt eofocif xit bas vb. * 
c herſons in a rom . hDuld always 
keep as far as they can from the. walls; 
eſpecially from that wall in which the 
echimney is 3 becauſe; when the light- 
ning comes down, a chimney, it ge- 
-nerally ſpreads about the adjoining 
Wall. And it would be right for 
perſons, in the time: of thunder, to 
- putithe money oui of their pockets and 
take the buckles out of their ſhoes. 
2H: horty they ſhould chen have no 
Kind bf metab abom them if they can 
Tlpdt, to 33:5 f nogy 19 8 TUI 
1219412 3s 2qilt etsl2 23 300driw eo 159 
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EXPERIMENT XXIX. 8 


ban! Striking Cola Leaf, dab 


_ 10 2mMti3 943 ni en n wol gd 


78. Take ted fips'of een will- 
UowEglefs, each abbut an ineh broad 
ald four inchts long; then take a ſlip 
of gold or filver Leaf, about tie breadth 
of a ftraw, and fix inches in length; 
dot pur it between the glaſſes length- 
Wife, in the middle, letting che ends 
of the leaf hang an inch without the 
glaſſes at eactvend!' Tieche glaſſes oloſe 
together, by wrapping a ſtrong ſilk 
thread” round them, and lay them 
Abr on the table, ſo as one end of 
the metal leaf may be in contact with 
che coating; at the bottom of a jar, 
placed ſo as that it may be charged: at 
che prirne conductor. Then change 
tlie jar, and having put ons end ofiche 
difcharger upon that part of the leaf 
that lies without the glaſs ſlips at their 
1448 1 fartheſt 


y 
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FP 


fattheſt end from the jary Apply the 
other end of the diſehargbr 0 the ball 


oft the top of the jar wire p And all the 


fit in the jar Will be diſellarged 
trough the metal leaf! If che flips 
of glaſs: remain whole; you will ſee 
chat the leaf is miſſing in ſeveral 
plates; and inſtead af it. abmetallic 
ſtain upon both the glaſſes; exactly 
allke. When they are aakeniaſunder, 
you will obſerve that the leaf has been 
melted by the clectricrlightning; and 
actually driven into the very ſubſtance 
of the (glaſs; as neither agν,uortis nor 
aqua reg Will take it off. 21 10 2290 


EXPERIMENT; XXX. 
(Giving 4 Perſon an Electric Spot. 


lr rſon put a finger of 
—— Let, WIRED Nr ard 
jan mea the bottom, mn, andthe 172 4. 
f th h ba 
finger of f Seher; hapd für a c 


the Jar- wire. 


part 
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part of; the wire diſcharger, and er 
deive a ſhock through his arms and 
breaſt: The whole fire in che jar run: 
ring chente by che, wire, and hig fing 
geri through that arm and his. Sos | 
the ntareſt way; to the coating, h 

other arm andi finger that — 
the outſide. The. — ought not 
to graſp the jar by the coating much 
leſd to lift in up from the table: he- 
catife,” in the former caſe the ſhock, 
might make him inadvertently; puſh 
down the jar; and in che latter, he 
mutt have very gteat reſolution if he 
lets not the jar fall from his hand. n 


EXPERIMENT XXXI. 
en a Shock ro any Part of the Roch. 


10 135 An 1 it [101130 | 
were re NY d to còn- 
fng th 2 5 55 a lh to part 


45 Which is between tlie! 
ſhould A won it le 95 ne ends, 
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| ®Metad chain to the elbow by a rib- 
Hun, o pieceof ſilk cord, and put the 


athevend round the bottom of a jar 
ſet to be charged at the prime conduc- 
tor. Then tie one end of another 
Thain in the fame manner ta the ſhoul - 
ger; and deſirt an aſſiſtant ta take hold 
af that chain, about a foot from the 
ather end, holding it quite clear of the 
Former chain and ſo as be may con- 
veniently ſtrika the prima conductor 
whah the: looſe and that hang down 
from his hand. When the jar is char- 
-gedzchet: the: aſſiſtant ſtrike any part 
of the prime conductor veith the looſe 
end of the chain; this will diſcharge 
the far, and the perſon to whom the 
chains are tied will receive the ſhock, 
WIuch will only go through the part 


"oF tits arm between the chains, and he 
2 91 5 it nowhere elſe. For the fire 


at” thes” from the jar hy one chain 

«iow ar che other, as it al- 
; Do 0 gon Wagen alle that i 
oof d, by tHe ber cotiductor. And, 


5115 as 


WS. 
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26 metal conducts! electric fire better 
tan the human body does; the affifts 
ant Who holds the chain will receive 
naidhacks 1, 51 gen d 01 35] 
19coas. 10 bias 300 911 amtT 101 
lf it were required to give a ſhack 
to amy tooth, or part of the gum ; take 
the machine deſeribed in 5 33, and 

repreſented by Fig. . off Plate 2. And 
holding it caahe gum; with: the tooth 
detween thelends g and f of the wires 
abc and d bool the chains g and 
on the other ends of theſe wires; pat 
the other end bf the chain ꝶ round the 
bottom of a coated jar, and cauſe an 
affiſtant hold the chain b, hanging 


experiment; the chains not touching 
one another, and both of them clear 
off the table. Then, having charged 
| the jar, deſire the afſiſtant to ſtrike the 


Prime conductor with the Joaſe, ene 
che chain, þ; this, will diſcharge, 
jar, and give the Jon 18 1 2 in 
Wen will, be . only in 61 W 


fog 


down: from his hand, as in the above 


500k 
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and gum. that is taken in between the 
ere io "11 19117 YO ( 
Hir 36 2h lod aw 27 oft 7231810 


risSq 9113 27 Abr 15 913 oltfſv/ H 
Nik EXPERIMENT XXXII. 
Mr. eofionor ei ti gige 
Giving . . to any Number Rerſout 
Ot hf: 4460 Gefere it. 5 103: hv 
gf} 4x »£ PRs ai ME} 561 21 155; 
578 Let all cher pen One!j n bamd 6 10 
as; to forma ſort of chain and ſtand 
fo, as the firſt perſon at either end of 
the chain maꝝ hold one end of a wire 
in the hand chat᷑ joins not. the other 
end of that wire being below the bot- 
perſon at the other end of the chain 
may touch the prime conductor (when 
*5hre, Ms the hand which the one 
next, him | has not hold of. Then 
char $5 ihe ja and let the Is perſon 

0 0 bl onduttor with His looſe 
hand; which, will diſcharge, che jar, 
ie them all a ſhoch at the 0 


t. Lo riwj 9764 bluow Stiwiond 


pailw 
| a As 
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Asa che perfonis' are connected 
together, they form a complete dif- 
charger. The one who holds the wire 
on which the jar ſtands, acts the part 

of the end $, (Fig. 2. of Plate L) of the 
diſcharging wire that touches the 
bottom of the jar: and the perſon 
who touches the prime conductor 
(which is the ſame in effect as if he 
dad touched tlie ball of tlie jar · wire) 
acts tlie part of the end c of tlie diſ: 
charging wire that touches the ball u. 
Erbe reaſon why all the perſons 
feel the ſhock at the ſame inſtant ftlay 
be underſtood by reading the ſecond; 
N fourth paragraph of the firſt 
ſeRit | 404 
91 10 


If a Wale 5 water be ele at 
tween every two of the perſons 1 v. i 
defire'to have a ſhock, they \ will hay hav 


no occaſion to] join hands, 10 ev 0, 
rontch'vne/anorher, but only 1 RY 


5113 10 


UL) 


fingers of the bands SWAN 


otherwiſe would have joined. K 
| when 


2A 


T 
= 8 
* 5 
— ra — C—— ———— =— > OI 
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when the jar is diſcharged, they will 
all receive a ſhock. 7 
AILZXX THAIMIAAITA:Y 
And, if there were as many 3 
of witer (eactt as long as that in St. 
James's park) as there are perſons who 
want to take the fhock, and cheſe ca- 
nals ſo ſituated as th form a kind of 
circle, and their neighbouring, ends 


Had about three feet ef ſolid 


betwixt tlierti, 5 fanding on 
theſe” intervals of groud fotild pur 
otie of their H4hds in fe water on the 


night de and the other häfld into the 
water oi on the let, it WII Uhlwet is well 


as if they Had Rodd clofe, And joined 
Mahd as above. — I. Acton has 
given an electric ſhock to two perſons 
who were two miles diſtant from each 
cher, and who, by! avin ſtop- 

Map in their hands, found d that 


= Den 12 ock a bn ; 
It che. th ach Yi. the fame. in- | 

4 0 400 31 F \& 

5 1691 04 gun 90 57811 UI 50 


( 3 adtidged, wl. 10. p. 34. 
Q {2 
; EXPE- 


4 TO/ELECTRICITY: 9 
Iv yols bogged tif ai 18. 305 nadw 
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EXPERIMENT XXIII. 


zJeng3 yn 2s 51954 5101 % aA 
Grumg. 4 Shock by the Magic, Piclurt. 0 
ow ecorina 916.5791 2£1{ At Je. i 
4. Set che face of the picture (527) 
to the ball of the prime conductors: 
and turn the globe by the inch t 
it. Then take it awMa, and 
holding, it by the th gf the frame, in 
a horizontal poſition, With the face up 
ward, lay a, mall gilt piece of metal, 
made in che form of a cron, upon 
the] head. This done, deſire any per- 
0 co take hold of the foot of the 
me with one hand, and take 
the cro crown with the other In at- 
5 to do this, he will fail of his 
ehign ;, for, the moment he touches 
che crown, . he will receive. L 1 
ſhock. 10 u muſt continue to | 
by the top of the frame all the Hie 
and will have nothing to fear; 24019 


none of the electric virtue with whieh 
the 


b 1 f 
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the picture was charged can come to 
your hand. But if you quit your 
hold, and truſt to him who holds by 
the foot of the frame, the ſhock will 
make him quit his hold; and the pic- 
ture may be ane by the * | 


The piture-glas being meat by 
the gülding on both its ſides, as far as 
the pannel in the middle was cut out; 
and a communication having been 
formed on the lower part of the back 

of the border, by a ſlip of gilding be- 
tween that on the back of the glaſs 
and on the inſide of the foot of the 
frame; and the perſon ho holds by 
that part of the frame touches the 
gilding there with his fingers, and the 
crown with his other hand; he re- 
ceives the ſhock after the ſame man- 
ner as if he had touched the coating of 
a charged jar with one hand, and the 
ball of the jar- wire with the other; as 


in Exp. 28. el 


EXE. 


or EUECTRICITY. 957 
915 a οα 245 Ra we ee 2111 
ut on WEE {a IT" 1 Bald. DOY 
” " ETPERLMENT. XXIV. 


le end „ nes acti” ty 1007 SO, 


Ait a bet ſeemingly animated hie, Terr 


et Ur at I Falls 1 5 


55. Take the crooked wire 4. 
(rig F of Plate I.) from the ball D, 
e Kh {b\/154its ball C 
may touch the prime conductor: then 
turm the int li to charge the jar 
When ie is ehurged, take hold of it by 
the coating, below thering of the wire 
B, and place it ſo on che table as thit 
the bork⸗ſpider E (F 24) may han ng 
midway between the balls C and B. 
Erze ſpider will then begin to 
move from ball to ball, ſtretching out 
his legs toward each ball as he ap- 
proaches it, and graſping each ball 
with his legs when he touches it, 48 
if be were really animated. Arete £ 
G ann A © + to Head 
The inſide of the jar 1s ak 


| Plus, or poſitively, and ſo is its wire 
4 14 X b an d 


—— — 


* 
| 
1 
ö ( 

[ N 
l, \ | 
' 
it 

| ” 

} 
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22H 
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and ball C; but the outſide of the jar, 
and the wire B with its ball, are elec- 


triſied minus or negatively. (Srv Exp. 


XXIV. Ihe poſitiuely electtiſied 
ball G attracts the unelectriſird fpider; 
and electriſies him when he touches 
ita he 1s chen repelled frãm that ball 
tothe negatively electriſied ball D; 
aud, by his linen legs, Which are com- 
ductors, he depofacsall the ſite upon 
Dithat hel had takem from C; and 
then; as chef hall has unelectrified 
him, he is again actracted by the ball 
C, which yet continues to be electri- 
fied poſitively, becauſe he had carried 
off but very little fire from the inſide 
of the jar. And thus he will continue 


to be alternately attracted and xepelled, 
till he has carried all the ſurcharge of 


e from the infide to the 


ſide of 

nd then. 4 the 

rm between both K. he 
oe 54; om! | 


mug? GK thread: a tp! ec! the 


tpider” i is hung, being a Toro Joy 
| LOT» 
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tor, makes him retain the electric vir- 
tue he received from C till he depoſites 
it upon D. If he had been hung by a 
linen rliread] he would Have ſtuck by 
the hall OC undꝭ as faſt as he received 
cha ebectrid virtue therefrom; it would 
lade vun off bythe thread to the ciel - 
ing of che room, and returned gradu- 
ally from thence by the walls, floor, 

and table, to the outſide of the jar. 
And then the ſpider would: have left 
chat ball, and Hung nr at um 
1 it andthe other. ie 


L [| 


IT 315 ad «< 120i: (IO 157 CITI r 


h9r! 14-3 lk 5c * Ts 16950 7511 Oe GD 

bum BANE RIMENT — [| 
dIJTTE] 0) 1:1 . 
9911 vie dlc et pointed Metal . 


9989 1381 SI's 


oa Every thing having been re- 
moved from the prime conductor, take 
4 ſmall lock of cotton, and draw out 
part of it into the form of a thread, 
about an inch long, and fix che end 
thereof by a little bit of bees-wax to 
H 3 the 


* 
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his undermoſt fide of the conductor, 
ſo/that'it may Hang down'therefrom, 
at between Land X and; wich both 
your hands, pull out the reſt of the 
cotton till it be very thin, and hang 
together by little reds. Then hold 
a needle in your left hand, keeping 
the point of it dovered bitt lie top of 
the fore: finger. This Adnes turn the 
globe of the e ctefrical machine by the 
winch; to/electrifyrch cotton; which 
Will make allithé parts of at repeb each 
other, and felboutgnto(a larger ſize 
an before. Continue turning the 
Winch, and hold the tip of, the finger, 
that covers the needle's point, upward, 
below the cotton, which will then 
ſtretch, itſelf downward. to meet your 
finger. But withdraw the finger 


tp,thew the point of the needle, toward 
the cotton, and the cotton will, imme- 
Aiatelp-ſhrink upward from the point 
noward, the; prime conductor. And 
Aas by ahzernately covering and un- 
Feng an a the, needle, the 


IBI cotton 


TO FELERCTRICT TY. 0 
cotton will, ſlretch downward and 
ſhrink upward, as long as you keep 
türming the winch. This is one of Dr. 
FAANK LEN'S Exporiments ebagt' Toy 
gag bite Nt roy 3d 15.11 Hong 
hen the .carton, is, replete Wich 
electric fire, it expands, ang freches 
itſelf toward the, garth, like a cloud 
filled; with Iightoing and highly eleg- 
trified thetewith..,i The, unelectriſied 
finger attracts the cotton toward it as 
che thunderacleud, being more high- 
ly elettified than the earth below it, 
is attracted by-the''earth.”''The point 
of the needle: draws off the electric 
virtue from the cotton, and then it 
naturally re- aſſumes its former ftate 
and figure: ſo the point of a metal rod 
draws off the lightning from a thun- 
der- cloud, by which the cloud was ex- 
panded, and the metal conducts the 
lightning ſilently from the cloud down 
to the ground: and then the eu 
being diveſted of its repulſive light- 
ning, ſhrinks into a leſs ſpace by the 

H 3 mutual 
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mutual attraction "of its particles 
which the lightning had left 2nd 1 
makes the diftance greater b. 
the cloud and buildin g. 8, an 00 | 10 
therefore leſs, likely, Bc happen. — 
This thews, has Ki Jong met 
whoſe lower end goes down 5 55 5 
ground. and its uppęr end d terminates 
in a Point, at, Jome 92 height 
(fappoſe ſiye r fix feet) above the top 
of che -higheft| chimney, of 2/ houſe, 
will draw down the ightning from a 
thunder- cloud over the houſe, gradu- 
ally and filently, into the earth, ſo as 
not to let the lightning accumulate in 
the cloud, to endanger the houſe by 
breaking thereon. Or; if ſuch a cloud 
comes! ſuddenly over the houſe, and 
breaks, the rod will attract all the 
lighmin gi; and conduct it into the 
grounds where it will harmleſsly diſ- 
perſe into tho moiſt earth; andi rhe 
houſe will receive no damage from it. 
his ſafety-rod may be bent at 
deren places, to fit the wall and 
tiling, 


Ty 


LE RTRI rx. i 
EE EH 
om ſtaple $, Which wil 0 far, 5 


en hes, it 
ligb s ele were. 5 would 4 EG 
it out to need not te 9 5 
public 79905 0 A world 15 Pant 
eq to dlvifle fovidente for Having in- 
ſpired Dr. FlxkTLIx Wich this invent 
tion; And to him for comtmunicating 
it. 3 Fxpetince has fully proved Ks 
utility, and no Kigh Büikding fGuid 
be Withdut itz ef ally uch as hate 
ſtecples or Ipires. 207 awoh v ith IIivr 
big . g viii 19vo brolb-rband3 
Had there been: ſucty a roi to St. 
Brides church, it would have been 
preſerved »from the great damage it 
lately ſuſtained by thunder. nd, 
as thel method was publickly known 
before that church was ſtruck, future 
ages will hardly believe that it wdgld 
have been repaired again / andudeft 
without ſuch a ſafeguardq as fil yet 
cominues tobe. live gtuod 
18 10d 5d yam Dor vil iT 
bas IE oi 1Hce n] iνο 
Zaili: 
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| bTheſe rods may be made of different 
Pieces of metal, ſcrewed-into one'ano+ 
ther; but copper is better than iron, 
becauſe it ill not contract ruſt, and 
dęcaꝝ in time, as iron does. Or they 
may be made of leaden bars, about 


two inches broad and half an inch 
thick, nailed together at the joinings; 


and the top part, which is ſharp-point- 


ia 295 be Poſh tyg gr/three feet 


copper, — Or, where 
. WL 44 ſpouts..0 the ſides 


of the. building, 1 a ne Feds only 


to o fro om the point to any of theſe 
1 and a rod or bar go from the 
bottom of the ſpout into. the ground, 


80 t that the whole may be done at a 


very ſmall expence. T he. part of the 
metal that goes into the ground ſhould 
be turned away from the foundation 


off the. . and ee in 


{1111 


moiſt (earth... 
Me 1 ; 1 107 


S8 1mmEH Id % ie 
It is amazing to think how great a 


flaſh of lightning a ene 
Aer un d: u ee, yaing)t Aanta 


JUW 32 
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into a fmall wire, and conducted 
thereby In confirmatiofi of this, 
1 Wall hefe take the liberty to trin- 
ſerthe an act bunt from Dr. FRN NX LIx'S»C 
book of Experiinentr and Oberubtiont on © 
Eletriiciiy 5 printed in London, A. D. 


ö p ' 1351 B De. rain RF. 
1700. 2 7 Ti | 


; eZuinio 21f3 dot boite 
Being (fays e « w che 
«town of Newbuty/in New England, in 
E November — 4 = Was ſhewn the 
« effect of th a dt their churck 
„Which nat 7 uck a few motiths 
« before. "The Reeple was a fquare” 
« tower "df wood, ng ſeven ity. 
et up "From the ground to the 
5 wk Plice Met the bell hung, oer 
ich! roſe a taper ſpire, of wood 
4ikewife, reaching ſeventy ' Feet” + 
8 Higher, to the vane of the weather." 
ck. Near the bell was fixed an 


« iron hammer to ſtrike the Hours" 
& and from the tail of the hammer a 


6 180g, worl- Anti: d Ze Em ei 71 


b cba 564; Id. Zuinid gil to cllah 
Meaning November, in the year 1754. 


2 wire 


A ccieling of that ſenand 


4 not 
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% [ware went down-throughuaciſmall 
*< gimler+hole in the floor that the bell 
*:ftooid upon, and through a ſecomd 


lor in like manner; thenthorizon- 


* tally under and near the plaiſtered 

f till it 
4%-came near a plaiſtered wa 5 chen 
«down by thg de of that Wall te a 
4:elock; Which food abeut twenty 
feet below dhe bell Themrire was 
bigger than a common knitting 
4 needle) The ſpire n qplit all to 


pieces by the lightaing,oand the 


4 parts flung in all directions over the 
© fquare''in which the church ſtood, 
3 FIG n Me 
4Bell[ ©. 5 ods bar roamartsd 


* 


19 1 97. 81 3 nent £59 


-240The lighubing paſſed between the 
er Hamitner and the clock in the above- 
u mletttioned wire, without hurting 
„eber ol the floors, or having any 

*2effeat fen chef, (6 {Ran making 
te tilt-Holes Soph ich 
4 litt big er) and 


t ae 
N 11 {do ids ——_ — Without 


bas 
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« without burting the plaiſtered wall, 
or any of the building, ſo far as dhe 
%:xbove-ſag/wite and the pendulum 
ire off the clock extended; which 
latter wire was about the thiekneſs 
3. of | a godfe-Huill. From the end of 
be pendubum, quite down tothe 
ground, the building was exceed” 
jingly rent and damaged; and ſome 
tones in the fonmmdation-wall torn 


« our and % n tothe diſtance of 


4 tWenty or thirty feet. No part of 
th aforeſaid long fmall wire, he- 
A tween the: clock ànd the hammer, 
e οu“ld be found, except about two 
«inches tliat hung to the tail of the 
„hammer, and about as much that 
« was faſtened to the clock; the reſt 
4 being»yexploded, and its particles 
diſſipated in ſmoke and. air, as gun- 
* powder is hy common fire; and had 
only left a black ſmutty track; on. 
Iathe pl ring three or, four ;\nghes 
broad, : arkeſt in the. middle, apd 


_ +. fainteſt about the edges, all, algpg | 


s the cieling under which it paſſed, 
7 and 


* 
„„ o * * - o * 
Lys. ACHES —— we _ 
— 4 _ — a 1 
= — - = 
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and downthe wall. The ſe were tlie 
4 effects and appearances on which 1 
« would only make the few following 
# FEMAarks, |: miytobmaq off + 

5m BAHN god Insite 
% That lightning, in, its paſſage 


| *,ghrough | A wales aw will leave 
* wood, to paſs as far as it can in 


« metal, and not enter the wood 


Lan l N metal 
& ceaſes. And the ame have ob- 


L „39071 


lerved in other, inftanges, 5-10 yall 
$ of bricks or ſtone. 5 QA. DJ. 


. % The quantity of lightning that 
* paſſed through this ſteeple muſt 
4 have, been very great by its effects 
n the lofty ſpire above the bell 
and on the ſquare tower all below 
Erthe end of dhe clock e 


W107 9113 £ gui, 441g 10 3 


. Great 1 4s s this quanticy me it 
+ was conducted by a ſmall wire and 
a clock pendulum, without the leaſt 


Aq 7 -F | . 60 damage 


ATOU ELECTRICITY; toy 
+ damage to the building ſo far: as 
Pf they extended. 152 40K N 
onrg&llol wot Linn Hνẽu˙n 
4. The pendulum rod, being of a 
« ſufficient thickneſs, conducted the 
«-hyhtnitig withbut damage to itſelf 
«hit the ſmall wire was utterly de- 
[TY ſttoyed. eG 1% % De e , DORW - 
DON 211 h 0 bar in 
ee *Fhdug tl che Gia Wire wad it- 
e ſelf deſtroyed, y 1 — lad conducted 
oy ade Eh u. fafety to che 
40 building. 7 of 1G Aid 10 


, f „ * 
III 239909 © 


6. % And from the whole, it ſeems 
r Unnldy' that if even fuch a ſmall 
«wire had been ettended from the 
4 indle of tlie vane to the earth" be- 
fore the ſtorm, no damage would 
have been done tothe ſteeple by that 
« ſtroke of lightning, though the wire 
4 itſelf had been deſtroyed .. far 
Dy. ER AN KED oO egw 
gol gdh trodiy .Amilionbnogq Hos 
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tr HIM egi 781 19 ({i3 ene 
Zurgas d 2 18, „- Hd ite 


Nd. EX P.ER/LMEN E\ SHLD: 511 


5 lil bacgzo bas ide rogs 
a LAU ND ER HOUSE... 


Said} rl agh eons blib 16 25 


„ This ische grand electrical ex- 
pꝓtriment . It coufirms the truth” of 
Dr-Fnanx pn'v/chpthod bf preſereing 
houſes ftom damage i byo lightning. 
Wg e peter lr Bert if 
wa” bats K. ir 
Mew after it, we” Rade referred i 
forthe laut. equat 91 r: T 


nr, nut 9909 hos 0 d 94 « 
ya DOES INI this pare of the appa- 
ratüs (rig. 5. of Plate I) being putt to- 
her as 4 preſented by the fi 

2 deſcribed in the 26th paragraph 
wore -Seftion, with the diagotial 
— he 'the ſquare piece of'wo 
eþ cdlying in che poſition as ſhewn 
the ſigure, and the jar M ſet to the 
prime conductor; charge the jar, and 


continue turning the globe by the 
207 © winch 
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winch till the jar diſcharges itſelf with 
a flaſh. While the jar is charging, 
the feathers # —_— electriſied, they 
repel each other, and nd like a 


thunder-doud but the inſtant When 


the jar diſcharges itſelf, they ſhrink 
and come together. and the fquare 
piece 2 Sed - 48: driven out by the 
Haſh, of elec tiocſightuing to a go 
dliſtanee from the gable-board 4. 
0:1301:112qx3 10 708 2& ba 
The jar diſcharges itſelf along the 
8 Weigl chain, K and the cxgoked vixe 
EF; the fire fnaps from che ball 
to the ball G, and thence runs down 


2 Wire Ag of 2 45 2 N finding: no 


Mr =o uctor to carry 
onward 7 2 5 pends; 15 . e force - 


id 
te Ha 9 jo drives at 
our of fh 

This, ſheug how, dangerous weather» 
cocks are onothe tops of buildings. 
bar, hen rharthunder breaks iu puh⁰ 
them;azhechightning is oolbetted i imtq 


cus in ſpindle of thu xrweatheratock; | 


Ane 


runs 


Hole in the board A 
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runs down to the lower end thereof, 
dawg —_— no further metal conduc- 
it ſpreads about, and ſpends its 
. force on that part of the build- 
ing. If there be iron clamps in the 
ſtones, near the foot of the ſpindle, 
and near to each other, and theſe 
clamps be not connected by wires, the 
lightning ſplits the building from 
clamp to clamp; as was the caſe of 
St. Bride 8 hn me. . 


75 
| 
'Y 
| 
| 
* 


rut e unte piece of wood 425 
into its place again, ſo as the diagonal 
wire a Ne may be in the poſition B Va; 
and then its ends @ and c will touch 
the ends 4 and h of the two wires g 4 
and' bh, and then the metal conductor 
G N Hi will be complete. 
This done, turn the winch to charge 

the j jar again; and continue turning 
till it diſcharges itſelf as before: and 
all the electric fire that it contained 
will go off with a flaſh, through the 


whole metal courſe K1wF, from F to 
; 6 | © G, 
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G, and thence through g N 
the coating of the jar, (which fiery. 
cour may be ſeen in a darkened, 
1 ; and the ſquare, board a be 
will remain in its place, without being 
moved i in the leaſt, even if it lies ever 
ſo eaſy in the hole. Which manifeſtly, 
ſhews, that complete metal conductors 
will preſerve hquſes from damage by 
OP = AL ada 9 kb + a 
Take off the ball G, 7 the tharp 
end of the wire within it may point 
toward the ball F. Then charge the 
jar, and you will hardly be able to 
make it diſcharge itſelf, nor will the 
feathers H expand any thing like what 8 
they did before. For the ſharp point 
draws off the electric fire gradually | 
from F; and, in a darkened room, it, 
will be ſeen like a quieſcent durable 
ſpark on the 772 of the wire. Wich 
ſhews, that if a thunder- cloud be qyver | 
a houſe, where there is a complete s 


metal. conductor, the Point will gras, 
I x dually 
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dually draw down the lightning from 
the cloud, and ſo prevent its accumu- 
lating therein, Cixligient in n 
to break. | 


The glad tube CD infulates the 
wire D EwF, and prevents the elec. 
tric fire, diſcharged from the jar, from 
running down to the table in the di- 
rection EDG; ſo that it can take no 
other courſe than what is ſhewn in the 


experiment. 
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SECTION VI. 


Medical Electricity. 


78. A girl, about ſeven years of age, 
belonging to the Foundling-hoſpital, | 
was ſeized with a rigidity of all the 
muſcles of her body, ſo as to be felt 
more like thoſe of a dead corpſe than 
of a living perſon; her jaws were 
quite locked up, and ſhe was very 
much emaciated. After having conti- 
nued in this dreadful condition for a 
month, and all the uſual medicines 
had failed, Dr. Watſon ordered her 
to be elecrified, which was begun 
about the middle of November, 1762 ; 
and continned, by intervals, till the 
end of January following, when every. 
muſcle in her body was perfectly flex- 
ible and ſubſervient to her will; fo 


that ſhe could ſtand, walk, and run, 
TI like 
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like other children of her age—I 
happened to be at the Royal Society 
when the whole account was read 
there, on the 1oth of February 1763: 
and it was afterwards publiſhed in the 
53* volume of the Philoſophical Tranſ- 
actions, TP" 


79. Mr. JALLABERT, Profeſſor of 
Mathematics at Geneva, mentions the 
cure of a palſy that he had performed 
on the arm of a lockſmith, which had 
continued fifteen years ; and was occa- 
ſioned by the blow of a hammer. 
The method was by taking ſparks 
frequently from the paralytic arm, and 
ſometimes ſending the electric ſhock 
men it . IF: 


80. Mr. Wilſon, by elevtricity, cured 
a woman of a deafneſs which had 


continued ſeventeen. years. But he 
owns that he had tried the ſame expe- 


„ Hiſtoire, pt. 3. p. 36. 
| 109 riment 
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riment on ſix other deaf n vette 
out bop ſucceſs * 


81 1. Mr. Lovet, lay-clerk of the ca. 
thedral church at Worceſter +, ſays, 
that electricity is almoſt a ſpecific in 
all caſes of violent pains, of 8 
long continuance, in any part of the 
body; as in obſtinate headachs, the 
toothach, ſciatica, and diſorders 
reſembling the gout. ——As it would 
be unfair in me to tranſcribe too much 
of his Eſſay, I ſhall refer the reader to 
the work itſelf; which appears to be 
wrote with candour. 


82. The Reverend Mr. Weſley has 
followed Mr. Lovet's method, and 
often quotes him. He ſays he has 
ſcarce known an inſtance in which 
electrical ſhocks over all the body have 
failed to cure a quotidian or tertian 


© ® Wilſon's Treatiſe on EleQricity, p. 207. 
+ Lovet's Eſſay. 
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ague *. He mentions a caſe of blind- 
neſs cured by it, and even of its hav- 
ing given hearing to a man who was 


born deaf. He further ſays, it has 
cured bruiſes, running ſores, a palſy 
in the tongue, and has brought away 
gravel from the kidnies. In deep hy- 
ſterical caſes, he adviſes that the pa- 
tients be ſimply electriſied, fitting on 
cakes of roſin, at leaſt half an hour, 
morning and evening: then begin to 
take ſmall ſparks from them, and af- 
terwards give them ſhocks, more or 
teſs ſtrong, as their caſes require; al- 
ways beginning with gentle ſhocks. 
—— This method ſeems very rational: 
and the Reverend Dr. PRIESTIE V very 
juſtly obſerves, that as electricity has 
done ſo much good in the hands of 
thoſe who are not phyſicians, and con- 
fequently cannot be ſuppoſed always 
to diftinguiſh between caſes where 
it 3 be W per applied, 


* Welley's Deſideratum. 
217 2 g * and 
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and where it might not; tis pity but 
that it were in the hands of able phy- 
ſicians *. 


33. DR. Ax rox tous DE Hax, in his 


Ratio Medendi (quoted by Dr. PRIEST. 
LBY I) one of the moſt eminent phyfi= 
cians of the preſeat age, ſays, that a 
paralyſis and trembling of the limbs, 
from whatever cauſe it aroſe, never 
failed of being relieved by electricity; 
and he relates one inſtance of a parti- 
cular caſe of this nature, where a per- 
ſon was cured after having received 
ten ſhocks. And he aſſures us, that it 
has never failed to cure the St. Vitus's 
dance; but it entirely failed in its ap- 
plication to a gutta ſerena, and to a 
ſtrumous neck. He ſays, that it 
ought not to be adminiſtered to wo- 
men with child: and Veratti adviſes, 


® Prieftley's Hiſtory of Electricity, p. 419. and 
422. | r 
+ Ibid. | 

I 4 that 


*_ 
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that it be by all means arcaded-.; in 
the venereal diſeaſe. — 


For my own part, being but a young 
electrician, I can have very little to fay 
with reſpect to the medical part. But, 
as far as I have had experience, I ſhall 
here relate the facts. 


84. A woman, who complained 
much of a pain in her ſtomach, came 
to be eleQtrified. —1 gave her only 
one ſhock acroſs the ſtomach, and the 
pain immediately left her. But, on 
the next day, ſhe came and told me, I 
had driven the pain from her ſtomach 
into one of her teeth, ſo that ſhe was 
almoſt mad by the toothach ——1 
then gave her a ſtrong ſhock through 
her tooth and gum (as deſcribed in 
the 19th experiment) on which the 
toothach directly left her. I ſaw her 
about a week after ward, and ſhe told 
me that ſhe was quite well, and had 

no 
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no return of her late cauſe of com- 
plaint.— ! have tried the like experi- 
ment on many others ſince, who were 
afflicted}; with the toothach, and it 
failed only with three; in one of 
whom I obſerved the tooth was much 
ſpoiled and decayed. 


85. A poor woman brought her 
daughter (who was about eight years 
of age) to be electrified for the rheu- 
matiſm, which (as the woman ſaid) 
had ſettled upon the child's left knee, 
and ſo far taken away all the uſe of 
her left leg that ſhe had been quite 
lame for a month.—1 drew ſeveral 
ſparks from the knee, which the child 
told me at firſt ſhe did not feel; but 
then ſhe began to feel them more and 
more acute. I defired her mother 
to bring her on the next day, which 
accordingly ſhe did. —1 drew ſparks 
from the knee for about a quarter of 
an hour, and from two or three inches 


| both above and below i it, till the ſkin 


became 
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became red and full of pimples; 
vhen the child told me ſhe felt it very 
warm, and could no longer endure the 
pain that the ſparks gave. Ithen ſent 
a gentle ſhock through her knee, after 
that a ſomewhat greater one, and laſt- 
ly a pretty ſtrong one, which made the 
child cry. I gave her twopence for 
her good courage, and ſhe told me I 
had now made her quite a gentlewo- 
man, and that ſhe would never cry 
out again when ſhe was brought to 
be eletrified.——On the nextday, the 
woman came alone, and told me ſhe 
had been very agreeably ſurpriſed ; 
for her daughter came down ſtairs * 
to breakfaſt, without any help ; but 
had got a ſad pain in her ſtomach, 
which muſt have been the rheumatiſm 
driven into it from her knee. I deſir- 
ed her to bring the child directly; 
which the did, and I ſent a tolerably 


* The woman lodged in a garret, but dreſſed her 


victuals in the kitchen. 


ſtrong 
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ſtrong ſhock through the child's ſto- 
mach; on which the pain ceafed, and 
I heard nothing afterward of any re- 
turn. 


86. A man, whole left ſhoulder had 
been diſlocated by a fall from his 


horſe, and his arm very much bruiſed 
all from the ſhoulder to the elbow ; 


came about a year after to be electri- 


fied. He told me that a ſurgeon 
had replaced the bone very well, (as 
indeed it appeared to be;) but the 
muſcles had been ſo much bruiſed, 
that he had never ſince been able to 
move his left hand a foot from his 
fide, without the aſſiſtance of the 
right. I told him, there was but 
very little reaſon to hope for any cure 
by electricity; however, I would try 3 
and ſo gave him three ſhocks from the 
ſhoulder to the elbow, at the laſt of 
which, he held his arm out, almoſt 
half way into a horizontal poſition. I 
deſired him to come again the next 

day, 


— 
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day, which he did, and I gave him a 
couple of ſtrong ſhocks: then he held 
his arm directly right out; and with- 
out the aſſiſtance of his right hand, 
he unbottoned and buttoned the col- 
lar of his ſhirt with the left. Whether 
the uſe of his arm continued or not, I 
cannot tell ; for he went away, and 1 
never ſaw him nor heard of him 


again. 


99. A woman, who had a hard ſwell- 

ing in her left cheek, which ſhe told 
me had come on in a very few days, 
came to be electrified.—— I had hopes 
of ſucceſs, as the complaint was of ſo 
ſhort ſtanding. I firſt drew many 
ſparks from the cheek, and then ſent 
a couple of gentle ſhocks through it; 
deſiring her to keep it warm afterward 
by covering it well with a double flan- 
nel cloth. She came again on the next 
day; I found the ſwelling was then 
much leſs and ſoft. I drew off many 


ſparks again, and gave three ſhocks, 
the 
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the laſt of which was pretty ſtrong. 
She put on the flannel, went away, 
and returned the next day; when, I 
found the ſwelling was ſo nearly gone, 
that I thought it num to ns Is the 
e 70 


7 


88. I was once, at Briſtol, ſeized with 
a ſore throat, ſo that I caquld not ſwal- 
low any thing. Mr. Adlam, of that 
city, who is a fine electrician, came 
and drew many electric ſparks from 
my throat, and in about half an hour 
after, he did the ſame again. He ſtaid 
with me about an hour longer, and 
before he went away, I could both eat 
and drink without pain; and had no 
return of that diforder.-— I have re- 
lieved ſeveral perſons in ſuch caſes, 
but never in ſo ſhort a time as Mr. 
Adlam cured me. (1197 


89. A JOUR man, — nad mi 
nigh, loſt, his hearing, 10, that thoſe. 
who ſpoke to him were: obliged to 


ſpeak very loud, came twice to be 
5 electrified. 


* 
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electrified. I only drew ſparks from 
his ears, and at the ſecond time 
he heard very well, and continued to 
do ſo afterward.—But, fince that time, 
I have tried che experiment on three 
perſons, without the leaſt ſucceſs; al- 
though, after finding no good from 
the ſparks, I ſent gentle - ſhocks 
through each ear alternately, to the 


yy ide of the , 


90. In rheumatic a I Hams gene- 
rally found electricity ſucceſsful; only 
by continuing to take ſparks from the 


pained places, till the ſkin has been 


red and pimpled, and the patient felt 
a glowing warmth where the ſparks 
were drawa off. And I have found 
the ſame method efficacious in old 
ſprains. | | 


91. I was once deceived by a man 
who had the venereal diſtemper, (as I 
afterward found out) who came ſeve- 
ral times to be electriſied, as he ſaid, 
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for the rheumatiſm; but, on finding 
him grow worſe and worſe, I ſuſpect. 
ed the cauſe, and queſtioned him: He 

ſtrongly denied the fact, even though 
I told him that if he had that com- 
plaint, electrifying would not only 
hurt him greatly, but might even kill 
him: and fo I ſent him away, telling 
him that he needed not come any 


more. Ie then thought proper to 
apply to a ſurgeon, who cured him, 
and told me afterward what his real 


caſe was, 


92. I have never tried electricity in 
paralytic caſes, nor in the gout. In 
the laſt of theſe, I never intend to 
try it, until I find that others Dave done 


it with ſucceſs, 


93. The ingenious Mr. William 
Swift, a turner 'at Greenwich (who 
makes good electrical machines) has 
lately cured Mrs. Allmey, a baker's 


wife in that town, of a hemiplegia or 
*. __ 
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dead palſy in one ſide, in which 
ſhe was ſo far gone, that boil- 
ing water might have been applied 
from her hand to her ſhoulder, and 
from her ſhoulder to her foot, on that 
ſide, without being felt by her. Dr. 
Green, who attended her, ordered Mr. 
Swift to electrify her, which he accor- 
dingly did, ſometimes drawing ſparks 
for a whole hour together, and ſome- 
times for two hours, all over where 
the palſy was; and then giving ſhocks. 
Her feeling is now quite reſtored, ſhe 
walks very well, and I ſaw her name, 
which was well wrote by the hand of 
which ſhe had quite loſt the uſe. — 
As this is a very remarkable caſe, I 
ſhall ſet down the different times of 
electrifying, and the number of ſhocks 
given each time,” from the account 
ſent me by Mr. Swift, with whom I am 
very well acquainted. He -firſt gave 
ſtrong ſhocks till ſhe began to feel 
them, and then moderate ones. 


„ 44 


Times F 
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Times of electrifyin 


Sept. 3, 1769, for 
5 


16 
is 


— 


g. Shocks. 


1 hour 4 

2 6 

2 hours 12 
9 14 

1: hour 12 

2 hours 9 

2 I2 

2 12: 
2 1 

1 hour 6 

1 8 
2 hours 7 

Is hour 6 

x2 G 

2 hours 

"iy 7 

2 + 

2 * % 


In all, 18 times. 31: hrs. 141 ſhocks. 


K 
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94. I lately (by deſire) tried electri- 
City for a lady who had' a ſtiffneſs in 


the principal muſcle on one fide of her 
neck, and a ſmall hard ſwelling there- 
on, not ſo big as a hazel-nut. Her 
head was turned toward one fide, and 
ſhe could not without pain turn it to- 
ward the other. I continued to draw 
ſparks from her neck, a quarter of an 
hour each day, for a week: but ſhe 
did not receive the leaſt benefit there- 


by. 


95. I have often drawn ſparks from 
chilblains, and always found they were 
cured thereby. 


4 One time my wife happened to 
fcald her wriſt by boiling water. I ſet 
her upon the glafs-footed ftool direct- 
ly, and took ſparks from the wriſt. In 
a ſhort time I found the redneſs of the 
{ſkin (occaſioned by the ſcald) begin to 
diſappear, and ſhe felt immediate re- 


lief. A linen * was then put 
round 
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round her wriſt, and, in a few hours 
after, I repeated the operation, which 
entirely cured her, and there was not 
the leaſt bliſter on the ſkin, nor any 
difference in its colour from what it 
had before the accident. If it had not 
been taken immediately, and before a 
bliſter had riſen, perhaps electrifying 
would have been of little or no ſervice. 


97. In caſes where ſhocks are given, 
I ſhould always think it adviſable to 
begin with gentle ones; and, if the 

diſorder will not yield to theſe, increaſe 
them gradually.— The ſhocks may 
be made as ſmall as the operator 
pleaſes; for, if he charges the jar but 
a very little, they will be little accor- 


dingly. 


1 he Binder is deſired to put the Plates at 
the End, 
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CATALOGUE 


'OF THE 
APPARATUS 


On which Mr. FERGUSON reads his. <4 

Courſe of twelve Lectures, on Me- 2 

chamcs, Hydroftatics, Hydraulics, 
Pneumatics, Electricity; and 


| Afironomy. 


[The numbers relate to the Lectures read on 
the Machinery to which they are prefixed.] 


I. 
IIMPLE machines for demonſtrating the 
powers of the lever, the wheel and axle, 


the pullies, the inclined RE. the Hk and 
the ſcrew. 


A compound engine, in which all theſe ſimple 
machines work together. 
K 3 A work- 
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A working model of the great crane at Briſtol, 
which is reckoned to be the beſt crane in Eu- 
rope. 


A working model of a different crane that has 
powers adapted for raiſing different weights ; 
invented by Mr. Ferguſon, 


A pyrometer, that makes the expanſion of 
metals by heat viſible to the goth thouſandth 
part of an inch, ſo as to be ſeen by the bare eye 
at two feet diſtance from the machine. 


"7 
II. 


Simple machines for ſhewing the center of 
gravity of bodies, and how far a tower may in- 
cline without falling. 


A double cone, that ſeems to roll up-hill of 
itſelf while it is actually deſcending. 


A machine made in the figure of a human 
creature, that tumbles backward by continually 


overſerting th the center of gravity, | 


Models of wheel-carriages, ſome with broad 
wheels, others with narrow; ſome with large 


wheels and others with ſmall; for proving ex- 
perimentally 
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— which ſort is beſt, and what is the 
beſt way of loading waggons. 


A machine for ſhewing what degree of power 
is ſufficient to draw a cart or waggon up-hill, 
when the quantity of weight to be drawn up. 


and the angle of the hill's height, are known. 


A machine for diminiſhing friction; and 
ſhewing that friction depends not on the quan- 
tity of ſurface that rubs or rolls, but on the 
weight of the machine and its load. 


A model of a curious ſilk- reel, invented by 
Mr. Verrier near Wrington in Somerſctſhire. | 


A large working nad of a water-mill for 
ſawing timber, | 


A model of a hand-mill for grinding corn. 


A model of a water-mill for winnowing and 
grinding corn, drawing up the ſacks, and boult- 
ing the flour. | 


A model of the engine by which the piles 
were driven for a foundation to the piers of - 


Wiſtminſter bridge. 


Ama 
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A machine for demonſtrating that the power 
of the wind, on windmill- ſails, is as the ſquare 


of the velocity of the wind. 


II. 


Machines for ſhewing that fluids weigh as 
much in their own elements as they do in air: 


that fluids preſs equally in all manner of 
directions: that their . preſſures are in pro- 


portion to their perpendicular heights, without 


any reſpect to their quantities: that on equal 


bottoms, their preſſures are as their perpendicu- 
lar heights, be their quantities ever ſo great or 


ever ſo ſmall :——that an ounce of water in a 


fmall glaſs-tube will raiſe and ſupport ſixteen 
pound weight, or any other aſſigned quantity of 
weight: that ſolid lead may be made to ſwim 
in water, and light wood to fink therein 


for demonſtrating the hydroſtatical paradox :— 


for proving that the quantity of water diſplaced 


+ by a ſhip is equal to the whole weight of the 


ſhip and cargo :——the working of ſyphons : 
—— the Taxtalus's cup: the cauſe and phe- 


nomena of ebbing and flowing wells, and of in- 


termitting and reciprocating ſprings, 


IV. Mas 
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Machines for ſhewing that when ſolid bodies 
are immerſed and ſuſpended in fluids, the ſolid 
loſes as much of its weight as its bulk of the 
fluid weighs ; and that the weight loſt by the 
ſolid is imparted to the fluid. 


A hydroſtatic balance, for fhewing the ſpecifi 
gravities of bodies, and 2 W 


gold. 


A working model of Ancinuzpns's ſpin 
pump. 500 


Working 00 of ſacking ling, — 
forcing pumps. is un 


A working model of a ini 1 
for raiſing water by means of water turning a 
* 1 ON IR 


A working model of the Hungarian engine far 
raiſing water from mines, OHH Ed 


A working model of Mt Blakey's fire engine. 
A working model of the Perfiin wheel For 


railing water. 


A model 


, 


1 138 J 
A model of the great engine at London bridge 
for m__— water: to ſupply the city. | 
De vioran 
4 2 1 
. v. and VI. 
5 MAY air-pump, with a very large apparatus, 
for experiments ſhewing the weight and ſpring 


of the air. 


VII. 


An electrical machine, with ſuch an appara- 
tus to it as is deſcribed in this treatiſe. 


VIII. 


A whirling table, for explaining and demon- 
ſtrating the laws by which the planets move, 
and are retained in their orbits: that the ſun 
and all the planets move round the common 
center of gravity of the Sor AR SYSTEM : that 
the earth and moon go round the center of gra- 
vity between them, once every month: that the 
earth goes round the ſun, in common with the 
reſt of the planets, and turns round its own axis: 


that the power of gravity diminiſhes in propor- 
tion 
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tion as the ſquare of the diſtance from the at- 
tracting body increaſes : that a double velocity, 
in any orbit, would require a quadruple power 


of gravity to retain the body in that orbit: that 


the ſquares of the times. in which all the planets 

go round the ſun are in proportion to the cubes 

of their diſtances from the ſun. A plain expe- 

rimental demonſtration of the doctrine of the 

tides ; and the cauſe of their riſing equally high, 

at the ſame time, on oppolite ſides of the earth. 
ö 


IX, X, XI, and XII. 


A machine for . the motions of the 
comets. 


An Ozrexy, ſhewing the diurnal and annual 


motions of the Planets ; the apparent ſtations, 


direct and retrograde motions of Mercury and 


Venus, as ſeen from the earth : the different 
lengths of days and nights, and all the viciſſitudes 
of ſeaſons, ariſing from the earth's diurnal and 
annual motions: the motions and various phaſes 
of the moon: the harveſt moon: the tides: the 
cauſes, times, returns, and phenomena, of all 
the eclipſes of the ſun and moon: the eclipſes 
of Jupiter's ſatellites, and phenomena of Sa- 
turn's ring, &c. 


Oo 

'F. * 
In 
. 


x ww. N 


14 : 

In London, - any number of -perſons, ' not lefs 
then twenty-five, who will ſubſcribe one guinea 
each, may have a courſe of twelve lectures read 

on the above-mentioned apparatus, provided 
they agree to have at leaſt three lectures a week: 
in which they may appoint the days and hours 
that are moſt convenient for me 3 Sundays 
excepted. 4g 5 


Within t ten miles of London, any number of 
perſons, not leſs than thirty, may have a courſe; 
each ſubſcriber paying a guinea, and agreeing to 
have ſix lectures a week. And, 


Within an hundred miles of London, any 
number of ſubſcribers, not leſs than ſixty, may 
have a courſe, each paying as above, and agree- 
ing to have ſix lectures a week, — Greater dif. - 
tances require a * number of ſubſcribers, 
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